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HERAPY in pediatrics has made 
great strides during the past 
twenty years. There have evolved 
well-documented and precise methods 
of treatment of disturbances of fluids 
and electrolytes utilizing a variety of 
fluids. The lifesaving results of anti- 
biotie and chemotherapeutic agents 
need only be mentioned. It is gen- 
erally recognized, however, that practi- 
eal information pertaining to many 
pharmacologic agents including anti- 
bacterial agents used in the treatment 
of diseases of childhood is wanting. 
There are many reasons for the in- 
completeness of our knowledge of 
therapy in pediatrics. Everyone, to 
a variable degree, is guilty of inade- 
quately appraising the literature, and 
many of us depend too strongly upon 
memorized statements passed on by 
**Professional Service Representa- 
tives” of pharmaceutical firms. In the 
course of preparing and evaluating 
new agents before they are placed on 
the market, rigid animal and other 
laboratory testing is required. How- 
ever, it is altogether too frequent that 


emphasis in obtaining pharmacologic 
and therapeutic information in the 
human is directed toward the adult. 
Dosage schedules, as well as suitable 
forms for administration to children, 
have frequently received little atten- 
tion, and, as a consequence, improper 
doses may be prescribed to children. 
It is disappointing when a useful drug 
cannot be given to an infant because 
it is marketed only as a coated tablet 
or a sealed capsule. 

The value of a complete and well- 
organized treatise limited to therapy 
in children is obvious. Such an un- 
dertaking would be time-consuming 
and difficult with our present state 
of knowledge and probably would 
require cooperative efforts of several 
authorities and _ institutions. Dr. 
Henry Poncher (deceased), a former 
member of the Editorial Board of this 
JOURNAL, and Drs. Butler and Craw- 
ford and associates have contributed 
to our knowledge of drug dosage, but 
there still remains a great need for 
additional information. The com- 
mendable work of the Committee on 





Poisons of the American Academy of 
Pediatrics under the leadership of 
Dr. Press also deserves recognition. 

It was with the realization of the 
need for concise information coneern- 
ing therapy in children that I was 
happy to accept the editorial respon- 
sibility of this issue. In selecting 
topics which are unrelated, it has 


been possible to broaden the seope of 


The articles, for the most 


this issue. 
part, constitute reviews and will as- 
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sist in bringing the reader up to date 
concerning the usefulness of specific 
agents in the treatment of a variety 
of clinical conditions. | Complete 
methods of management are ineluded 
in certain instances. 

The cooperation and enthusiasm of 
the authors are appreciated and serve 
as evidences of the need for such infor- 
mation. We trust it will be useful 
and that additional contributions will 


follow. 











THE PROPER USE OF ADRENAL HORMONAL DRUGS IN 
PEDIATRIC PRACTICE 


ALFRED M. Bonaiovannt, M.D., Witu1AM J. MELLMAN, M.D., AND 
Water R. EBERLEIN, M.D. 
PHILADELPHIA, Pa. 


HE introduction of the adreno- 

cortical hormones into pediatric 
therapeuties represents one of the ma- 
jor medical advances of this genera- 
tion. This does not imply that the 
final chapter in the solution of many 
diseases, benefited by treatment with 
these agents, has been written. The 
application of these agents in pedi- 
atrie practice is more often empirical, 
albeit good results are achieved; the 
understanding of many disorders now 
treated with adrenocortical hormones 
is, as yet, forthcoming. 

The admittedly nonspecific salutary 
effects of these drugs requires par- 
ticularly sound judgment in their 
use. The undesirable side effects are 
many, and the inevitable detrimental 
actions must be weighed carefully 
against the good to be achieved. 
When the indications for their pre- 
scription are clear, they certainly 
should be employed, with due notice 
of certain complications and the pre- 
cautions to be observed. On the other 
hand, there is no exeuse for their 
eareless administration to children 
whose diseases have not been seruti- 
nized or when other specific therapy 
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is superior. Nor should inconsequen- 
tial maladies be subjected to the 
dubious benefits of indiscriminate 
treatment. 


GENERAL PRINCIPLES 


The adrenal cortex is, in great meas- 
ure, under the control of the adreno- 
corticotropie hormone (ACTH) of the 
anterior pituitary. The anterior pitu- 
itary itself is probably controlled by 
“higher” mechanisms involving the 
hypothalamus, the nature of which is 
under study. 

The adrenal cortex secretes a va- 
riety of hormones: (1) mineralocorti- 
coids, controlling salt-water metabo- 
lism, now known to be comprised of 
aldosterone; (2) glucocorticoids, repre- 
sented by hydrocortisone, which exert 
a gluconeogenic action and also possess 
an antiphlogistie property; (3) andro- 
gens, represented in part by the uri- 
nary 17-ketosteroids; (4) 
and other steroidal substances related 
in one way or another to each of these 
groups. The anterior pituitary pro- 
vides the stimulus to adrenocortical 
function and appears to regulate its 
secretion of ACTH on the basis of the 
glucocorticoid (hydrocortisone) output 
of the adrenal gland. It does not ap- 
pear that any of the other steroids 
play a significant role in the home- 
ostatic relationships between the two 


estrogens 
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glands. However, ACTH may stimu- 
late the production of adrenocortical 
than hydrocortisone 
workers have 


steroids, other 
alone—and 
gested that there may be more than 
one ACTH. 

The administration of ACTH 
ogenous) stimulates the adrenal cortex 


some sug- 


(eX- 


and produces certain effects to be ex- 
pected the administration of 
adrenal steroids. In order to achieve 
an effect from the use of ACTH, it 
is necessary that the child have an 
adrenal gland which is responsive to 
Thus, it cannot 


from 


the tropie hormone. 
be expected that any effects occur 
with ACTH given to a child 
with Addison's disease. Since ACTH 
also stimulates steroids than 
hydrocortisone itself, as exemplified 
by the rise in urinary 17-ketosteroids 


when 


other 


sometimes occurring upon its admin- 
istration, it is possible that effects not 
specifically desired in a given situ- 
For this 
steroids 


ation will beeome manifest. 
reason, the adrenal 
per se is often preferable. 


use of 


The anterior pituitary, as stated, is 
sensitive primarily to the production 
Therefore, if hy- 
drocortisone or its analogues is ad- 
ministered to a child, the production 
of ACTH is withheld and the adrenal 
cortex atrophies. This is a conse- 
quenee of steroidal treatment which 
must be kept in mind at all times. 
There are no aceurate data on the 
precise duration of treatment which 
will lead to significant adrenocortical 
atrophy or the length of time required 
for adrenocortical recovery following 
cessation of treatment. From various 
reports these factors are somewhat 
variable. In general, it should be as- 
sumed that adrenocortical failure will 


of hydrocortisone. 


obtain after ten or more days of the 


administration of adrenal steroids, and 
that two or more weeks may be re- 
quired for recovery. The period of 
recovery is dependent upon, and di- 
rectly related to, the duration and the 
amount of treatment. 


METABOLIC EFFECTS OF 
“GLUCOCORTICOIDS” 

The antiphlogistie steroids, which 
are most widely used in therapy, are 
prototypes of the naturally ocecur- 
ring compound, hydrocortisone. There 
are presently many analogues of this 
steroid (deseribed below), all of which 
may be eategorized as “glucocorti- 
coids” beeause of their gluconeogenic 
There are certain other meta- 
com- 


action. 
bolie effects of this group of 
pounds, aside from their antiinflam- 
matory effects, which have 
been eurtailed in the synthesis of a 
few newer steroids.t These actions 
may be summarized as follows: 


some of 


1. Inereased gluconeogenesis, lead- 
ing to hyperglyeemia and glycosuria 
in some patients with the production 
of a “diabetes-like” state. 

2. Sodium and water retention, with 
potassium exeretion, resulting in 
edema, hypertension, and hypokalemia. 
These effects are variable, even with 
hydrocortisone, and are more likely to 
oeceur with larger doses of steroids or 
with ACTH. 

3. Inereased catabolism of protein, 
and deviation of amino acids into the 
‘sarbohydrate pool of the body with 
This leads 
child and 


consequent nitrogen loss. 
to growth failure in the 
osteoporosis. 

4. Suppression of inflammatory re- 
actions and the reticuloendothelial sys- 
tem. This may encourage “silent” 
infections, septicemia, miliary tuber- 
culosis, ete. 
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5. Gastrointestinal effects which in- 
elude inereased basal hydrochloric acid 
and pepsin secretion which may, in 
part, explain the occurrence of peptic 
uleer. 

6. Central nervous system effects 
which produce euphoria, mania, or 
frank psychoses. In children, hyper- 
activity, hyperirritability, and unusual 
behavior patterns may be manifested. 

7. Negative calcium balance, throm- 
boembolic phenomena, clinical signs of 
Cushing’s syndrome. 

Although the adrenal steroids are 
most commonly employed for their 
antiphlogistie actions, these other ef- 
fects are part of their activity and 
must be anticipated when the _ hor- 
mones are administered to children. 


CLASSIFICATION OF MEDICAL USES 


1. Replacement Therapy.—The ad- 
renal steroids are administered in 
“physiologic” amounts in the treat- 
ment of adrenal deficiency, as in Ad- 
dison’s disease or the adrenogenital 
syndrome due to congenital adreno- 
cortical hyperplasia.*»* Under these 
circumstances, the doses required are 
relatively small. The use of the hor- 
mones for adrenocortical deficiency is 
uneommon, and ACTH is without ef- 
feet in such disorders, with the excep- 
tion of primary pituitary failure. In 
the latter, it is nonetheless customary 
to employ the steroids themselves for 
reasons of convenience. 

2. Diagnostic Uses —-ACTH may be 
administered to test the adrenocortical 
reserves as a means of detecting 
adrenocortical failure.t The urine 
and/or blood are studied for the 


anticipated rises in steroids, which are 
best analyzed for the corticoids rather 
than the 17-ketosteroids, since the lat- 
ter respond poorly in childhood. 
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After the administration of ACTH, 
adrenocortical integrity is also mani- 
fested by a rise in the urinary uric 
acid and eosinopenia. The diminution 
in eosinophils in the peripheral blood 
alone is unreliable. In adrenocortical 
hyperactivity (Cushing’s syndrome 
due to hyperplasia of the adrenal 
cortex), there is a hypersensitivity to 
ACTH, resulting in an inordinate rise 
of the corticoids in urine and blood; 
this is probably the best single test 
for such conditions. 

The adrenal steroids, as discussed 
above, are known to suppress ACTH 
secretion. As a result, the urinary 
(and blood) steroids arising from 
endogenous adrenal activity are sup- 
pressed. In disorders accompanied by 
elevated 17-ketosteroids, the adminis- 
tration of hydrocortisone (or its 
analogues) will produce a diminution 
of the 17-ketosteroids and pregnane- 
triol in adrenocortical hyperplasia but 
not in tumors of the gland.* * 

3. Pharmacologic Use.—Currently, 
this is the commonest basis for ad- 
renal hormonal therapy in pediatric 
practice. ACTH or the steroids may 
be administered. The doses employed 
are great, exceeding the quantity of 
adrenal steroids produced endogen- 
ously and spontaneously under any 
cireumstanees. As a rule, the anti- 
phlogistic effects are sought for the 
amelioration of a number of diseases, 
and it should be considered that these 
actions are ‘‘accidental’’ by-products 
of large doses. As stated in the intro- 
duction, the rationale for such usage 
is nonspecific and empirical. The 
favorable responses achieved are, in 
no way, evidence that the primary 
disorder is a manifestation of adreno- 
cortical insufficiency and indeed such 
evidence is lacking for the majority 
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of conditions so treated. Attention 
will be foeused on this category in 
the present discussion. 
SPECIFIC DRUGS 
1. ACTH.—This tropic 
acts by virtue of its ability to stimu- 
late the intact adrenal cortex. The 
“plain” lyophilized form may be in- 
jected subcutaneously or intramuscu- 
larly in doses of 0.4 U.S.P. units per 
kilogram every 6 hours in order to 
produce pharmacologie effeets. It may 
intravenously, diluted 


substance 


used 
with large volumes of fluid, and ad- 
ministered slowly over a period of 6 
to 8 hours daily. The latter method 
of administration provides a more po- 
tent stimulus to the adrenal gland. 


also be 


Various long-acting preparations are 
available, wherein the ACTH is pre- 
pared in gelatin or adsorbed onto zine 
salts. These forms need be injected 
less frequently, at intervals of 12 hours 
up to 48 hours in a dose approximat- 
ing O4 U.S.P. kilogram. 
The reeommended dosages 
estimates, and the effective amount is 


units per 


represent 


better determined by the elinieal re- 
sponse and side effects. 

ACTIL has no place in the treat- 
ment of adrenocortical insufficiency. 
and, indeed, unfavorable reactions may 
occur, 

2. Hydrocortisone (Cortisol, Com- 
pound F).—This 
identical to the naturally occurring 


glueoneogenic substance in man. In 


adrenal steroid is 


large doses, it exerts an antiphlogistie 
action. When given orally, it is rap- 
idly dissipated and the duration of 
action is about 6 hours. The absorp- 


tion from the gastrointestinal tract is 


rapid, more so than following intra- 
but it ap- 


muscular administration, 


pears to be more quickly inactivated 
by the liver by the oral than the par- 
enteral route. Thus there are differ- 
enees in the dosage and frequency of 
administration depending upon the 
route. 

The intramuscular injection of 0.4 
mg./Kg./day approximates the physio- 
logie amount secreted by the normal 
adrenal cortex—but, in clinical con- 
ditions requiring only replacement 
treatment, this amount varies some- 
what in different individuals and must 
be altered, from time to time, particu- 
larly under conditions of stress. The 
oral replacement dose approximates 1.0 
mg./Kg./day, divided into 4 equal por- 
tions. For pharmacologic effects, 4 to § 
mg./Kg./day is required orally, or 2 to 
4 mg./Kg./day intramuscularly. 

Ordinarily, the free form of hydro- 
cortisone is employed for oral or in. 
tramuseular use. The acetate is more 
effective locally. A particularly valu- 
able preparation for oral use in pedi- 
atries is the eyelopentylpropionate 
(Fluid Cortef); there is evidence that 
this form has a longer duration of 
action and hence may be effeetive when 
given every 12 hours. A water-soluble 
form, the sodium salt of the hemisue- 
cinate (Solu-Cortef), is available in 
sterilized vials for intravenous use. 
The latter is useful in certain emer- 
gencies requiring instantaneously high 
blood levels of adrenal 
phosphate of hydrocortisone has more 


steroids. <A 


recently been released for intravenous 
use as well. 

3. Cortisone.—This_ steroid varies 
slightly in structure from hydrocorti 
sone. It is employed generally as the 
acetate for oral or parenteral adminis- 
tration. The doses are virtually the 


same as for hydrocortisone, although 
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clinically it appears that its potency 
is not quite as great (0.8 that of hy- 
drocortisone ). 

4. “Meti-Steroids.”-—Analogues of 
hydrocortisone and cortisone, with an 
additional double bond in ring A, have 
been shown to be more effective than 
the parent compounds. These drugs 
are variously known as Meticorten and 
Meticortelone, prednisone and _ pred- 
nisolone. They are generally employed 
orally, and, because of their greater 
anti-inflammatory potency, the dose is 
about one-third to one-fourth that of 
hydrocortisone. The greatest advan- 
tage claimed for these analogues is 
the lesser effect on salt and water re- 
tention, so that edema appears to occur 
than with the older com- 
pounds. It should be mentioned that, 
on rare occasions, these substances 
have failed to produce an effect, 
whereas a return to the parent steroids 
These steroids 


less often 


has been successful. 
have recently been prepared in water- 
soluble form (hemisueecinate) for in- 
travenous use. 

5. Halogenated Steroids.—The 9- 
alpha halogenated analogues of hydro- 
cortisone have been shown to be more 
active than hydrocortisone itself. The 
9-alpha-fluoro derivative is about 20 
times more active than the parent 
compound with respect to its gluco- 
corticoid activity, but unfortunately is 
more than 20 times as active with re- 
spect to its mineralocorticoid effects. 
Thus, in very small doses it produces 
the desired antiphlogistie action, but 
also causes sodium and water reten- 
Its systemic use is limited to 
both effects 


tion. 
those conditions wherein 


are desired, as in Addison's disease or 
the salt-losing form of the adrenogen- 
ital syndrome; the dosage is then about 
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the 


0.005 mg./Kg./day. However, 
margin of safety is too small with re- 
spect to sodium and water retention, 
so that its general systemic use cannot 
be recommended. In small doses, it 
may be substituted for desoxycorticos- 
terone, but it may be necessary to 
supplement this with hydrocortisone 
itself for greater glucocorticoid (anti- 
phlogistic) effects, sinee adequate 
quantities of the drug for the latter 
purposes alone, often lead to edema 
and hypertension. However, this com- 
pound is very active locally and is 
commonly used as a 0.1 per cent lotion 
or ointment. 

The 9-alpha-chlorinated hydrocorti- 
sone is less active as a mineralocorti- 
eoid than the fluoro derivative, and 
further experience may indicate that 
it is useful for both types of action 
with a wider margin of safety. 

6. Other Newer Steroids.—The phar- 
maceutical industry has been busily 
engaged in discovering more active 
compounds, as concerns anti-inflamma- 
the 

effects 


time 
which 


tory effects, while at same 


eliminating side 


is doubtful that 


those 
are undesirable. It 
substances which have great antiphlo- 
gistie potency entirely devoid of other 
activity will be found. lLlowever, it 
has been possible to almost eliminate 
sodium-water retention and potassium 
excretion. Delta-1, 6-methyl-hydrocor- 
tisone (Medrol) has no 
corticoid activity, but is about 4 to 
5 times more effective than hydro- 


mineralo- 


cortisone in suppressing inflammation. 
We have found it to be about 10 times 
more than hydrocortisone in 
suppressing the anterior pituitary 
(ACTH) in the adrenogenital syn- 
drome. The experimental evidence in- 
dieates that it may actually produce 


active 
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sodium and water loss. We have ob- 
served the disappearance of edema in 
one patient who was changed from 
therapy with hydrocortisone to Medrol. 
The anti-inflammatory dosage may be 
about one-fifth that of hydrocortisone; 
it is only slightly more active than 
“meti-steroids.” 

Triameinolone (Delta-1, 9-alpha 
fluoro, 16-alpha hydroxy, hydrocorti- 
sone) is also of greater antiphlogistic 
poteney than hydrocortisone and pro- 
motes salt and water loss. It is avail- 
able as Aristocort and Kenacort, in 
the form of tablets for oral use. The 
dosage would appear to be about one- 
seventh that of hydrocortisone, but 
further experience is required. These 
eompounds will, no doubt, become valu- 
able if very large amounts of anti- 
inflammatory steroids are required for 
treatment of some disorders, since the 
complications of mineralocorticoid ae- 
tion have been virtually eliminated. 

Another group of steroidal com- 
pounds, 19-nor, 17-spirolactone, have 
been shown to antagonize aldosterone 
and, henee, may be used in the treat- 
ment of edematous states. However, 
these drugs have no place in treatment 
when the primary requirement is anti- 
phlogistie effect. 

The dosages given above, in many 
instances, are estimates based on lim- 
ited experience to date. Under all 
cireumstances, the amount adminis- 
tered must be regulated in terms of 
the clinical The suggested 
dosages may be employed merely as 


response. 


guides. 

Recently, a trend toward the use of 
mueh greater doses than those pro- 
posed has been spreading. Whether 
such a practice will control diseases 
resistant to the usual pharmacologic 
As of 


amounts remains to be seen. 


this writing, such a policy would ap- 
pear to be of benefit in only a few in- 
stances; in general, it would seem that 
tremendous doses are only rarely ef- 
fective when large doses fail. 


GENERAL RECOMMENDATIONS FOR 
THERAPY 


1. The dosages recommended above 
should be used as initial pharmacologic 
quantities and are generally larger 
than long-term maintenance require- 
ments. If the disorder requires pro- 
longed therapy, the maintenance dos- 
age should be smaller, but not less 
than the quantity producing the de- 
sired response. Often the maintenance 
dose must be determined by trial, and 
it is best to employ the smallest effee- 
tive dose over a long period of time. 
Both the indications for treatment and 
the desired response must be well de- 
fined in the mind of the pediatrician. 

2. At the termination of treatment, 
the adrenal hormones must be with- 
drawn slowly if they have been ad- 
ministered for more than one week. 
They should never be suddenly dis- 
continued. Slow withdrawal, by grad- 
ual diminution of daily dosage (about 
20 per cent reduction every 6 to 8 
days), prevents catastrophic adrenal 
failure and gives the pediatrician an 
opportunity to recognize signs of re- 
currence of the original disease. There 
is no incontrovertible proof that the 
administration of ACTH during the 
withdrawal of adrenal steroids is ad- 
vantageous. Perhaps it is, but, in our 
experience, its use is not mandatory. 

3. It is not always possible to sup- 
press the manifestations of an inflam- 
matory disorder completely, even when 
very large doses of steroids are used. 
One must then accept partial suppres- 
sion as the aim, and partial suppression 
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is sometimes to be preferred to the 
consequences of inordinately large 
doses of adrenal hormones. 

4. The child under treatment must 
be watched for the development of 
weight gain, edema, or hypertension. 
These complications are less likely with 
the newer compounds. Potassium loss, 
with paralysis, may also oceur—but 
again, this problem is probably dimin- 
ished with improvements in drugs. In 
general, the restriction of salt and the 
use of supplementary potassium is not 
routinely necessary, unless the child 
is very ill and eating poorly. How- 
ever, the possibility of these additional 
requirements must be kept in mind. 

5. It is unwise to employ adrenal 
hormones if the child is known to have 
had tuberculosis or has a positive tu- 
bereulin reaction. The tuberculin test 
is best performed before embarking 
on treatment. If therapy with the 
adrenal hormones is unavoidable, then 
tubereulostatie drugs must be used 
simultaneously. It is_ particularly 
hazardous to use the hormones in the 
face of certain infections, especially 
those which are viral in nature and 
against which there are no effective 
antibioties. Several deaths due to var- 
icella in children, during treatment, 
have been described. Recent exposure 
of a susceptible child to varicella re- 
quires deferral of treatment or special 
measures in the child under therapy. 

6. The appearance of glycosuria or 
hyperglycemia is not necessarily a con- 
traindication to continued therapy. 
This is certainly true if acidosis is not 
present. In latent diabetes, the use 
of insulin may allow continued ad- 
ministration of adrenal hormones. 

7. Careful supervision is necessary 
to avoid the danger of unsuspected 
complicating infections. The adrenal 
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hormones mask many of the signs of 
infection and interfere with the usual 
defense mechanisms of the_ body. 
While we do not believe it advisable to 
administer antibiotics routinely to 
every child under treatment, we do 
recommend they be introduced on the 
least provocation—or be used ab initio 
when an infection is believed to be 
present at the time of early therapy. 

8. An awareness of all the possible 
complications is important. These are 
outlined below. 


TREATMENT OF SPECIFIC DISORDERS 

It is obviously impossible to diseuss 
all of the pediatric disorders treated 
with adrenal hormones. Only those 
of importance, which may be benefited, 
are included. 

Collagen Disease.—There is no evi- 
dence that ACTH or adrenocorticos- 
teroids are specific therapeutic agents 
for any of the recognized collagen dis- 
However, with adequate doses 


eases. 
the inflammatory manifestations of 
these diseases can be suppressed. 


When this inflammatory process leads 
to permanent organ damage, it is gen- 
erally thought justifiable to use these 
drugs. The period of therapy and 
dosage is related to the natural his- 
tory of each disease. 


Rheumatic fever: The initial wave 
of enthusiasm for ACTH and the ad- 
renal steroids in the treatment of the 
acute attack of rheumatie fever‘ ° 
waned somewhat when the findings of 
the joint British American cooperative 
studies were released. This group 
reported that although there was some 
evidence that cortisone produced a 
prompter control of the acute mani- 
festations of rheumatic fever than 
aspirin, there was no significant dif- 
ference in the status of the heart at 
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the end of one year. However, Mas- 
sell’ reviewed all articles pertaining 
to this disease in the English language 
between 1949 and 1954, and concluded 
that arthritis and fever responded rap- 
idly to steroid therapy and that ear- 
diae damage was reduced. He noted 
that the prevention of permanent heart 
changes seemed to be related to the 
speed of starting therapy. He could 
not establish an optimal dosage but 
stated that steroids should be given 
in large enough amounts, within the 
limits of safety, to cause maximum 
suppression of inflammation, and that 
maintained until the 
disease has subsided. 


this should be 


The debate still continues as to the 
efficacy of the hormone treatment of 
acute rheumatie fever. The major 
criticisms of the findings of the co- 
operative study are the relatively small 
doses of steroids given for a relatively 
short period of time and the failure to 
individualize treatment as to dose and 
Illingworth’ re- 
cently analyzed an experience between 


duration of therapy. 


1948 and 1956, comparing groups on 
no therapy, on salicylates alone, on 
steroids alone, and on combined ster- 
voids and salievlates. It was demon- 
strated that combined salievlate and 
cortisone therapy was superior to any 
other protocol, particularly in the inei- 
murmurs 
The corti- 
sone doses used were those of the co- 


dence of residual eardiae 


after a one-year follow-up. 


operative study. 

Pending conelusive data, it would 
seem justifiable to use large doses of 
cortisone (200 to 300 mg. per day, or 
mg. per pound per 


» 


a minimum of 3 
day) or other adrenal steroids if the 
diagnosis of rheumatic carditis is made 
in the first 2 to 3 weeks of the dis- 
ease, particularly if the patient is not 


responding to more conservative ther- 
apy or there is evidence of congestive 
failure. The duration of therapy as 
well as the dosage should be adjusted 
to the clinical and laboratory response 
of the patient, but should probably 
be at a high level for 2 to 4 weeks, 
after which the dose should be tapered 
with eareful monitoring of the clinical 
and laboratory response. However, 
in mild eases, without evidence of car- 
ditis, salicylates may be employed 
without apology pending further ex- 
perience. The value of antibiotics in 
the prevention of recurrences is not 
diminished by the availability of 
steroids. 

Disseminated lupus erythematosis: 
ACTH and the adrenal steroids are 
the treatments of choice for acute 
disseminated lupus _ erythematosis. 
Most authors emphasize that the ini- 
tial dose must be suited to the severity 
of the disease and the clinical response 
of the patient.” '® Fever should re- 
spond within 24 to 48 hours after 
starting therapy, and a high percent- 
age of patients will have prompt sub- 
sidence of skin and mucous membrane 
lesions. There is oceasional need for 
astronomical doses of steroids to at- 
tain initial control (doses up to 3,500 
mg. of cortisone or 160 mg. of predni- 
sone have been used daily). One 
author likened the initial treatment 
to the use of insulin in diabetie coma. 
Advanced renal lesions and the hyper- 
tension are not benefited by steroids. 
This is an example of steroids having 
no effect on the degenerative changes 
secondary to the disease. 

The dose of ACTH or steroids is 
tapered gradually until the minimal 
effective dose is reached. Some pa- 
tients will tolerate complete with- 


drawal of the drug, and an oceasional 
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clinie reports a “eure” on withdrawal. 
However, most workers feel that ther- 
apy is merely suppressive and has 
little effect on the ultimate progno- 
sis although prolongation of life is 
achieved. 


Juvenile rheumatoid arthritis (Still's 
disease): Gauchat and May" have 
noted the paucity of discussion of this 
disease in the American pediatric lit- 
erature. However, in the small groups 
reported it is felt that hormones will 
suppress the disease manifestations. 
The indications for initiating steroid 
therapy are severe constitutional re- 
actions, arthritic symptoms in the 
early stage of the disease, and to fa- 
cilitate physiotherapy in the less acute 
stage. Therapy often stimulates ap- 
petite. Relatively small doses of hor- 
mone will be suppressive (cortisone, 
25 to 100 mg. per day; hydrocortisone, 
25 to 75 mg. per day; and prednisone, 
10 to 25 mg. per day). Once the de- 


sired clinical effect is obtained, the 
drug should be slowly withdrawn or 


the minimal effective dose should be 
established. The long-term results are 
sometimes disappointing in rheumatoid 
arthritis in children. 

Nephrosis: Several extensive re- 
views'*""* have recently appeared sum- 
marizing current programs of treat- 
ment. Agreement is general that 
ACTH and adrenocorticosteroids are 
equally effective in producing diuresis 
of edema fluid and reduction in pro- 
teinuria of children with nephrosis, 
especially when treated early in the 
course of the disease. Although some 
elinies consider ACTH the agent of 
choice, it appears that it has no ad- 
vantage over the more conveniently 
administered oral steroids. Dosages 
are uniformly high, based on a level 
adequate to produce the desired ef- 
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fect (ACTH 2.2 to 4.4 units/Kg./day; 
cortisone 9 to 11 mg./Kg./day). 

Utilizing the dosages mentioned 
above, various routines are prescribed, 
from initial courses of 2 to 4 weeks 
followed by a prolonged program of 
oral steroids three days of each week, 
or discontinuation of therapy follow- 
ing diuresis with careful follow-up and 
reinstitution of steroids when signifi- 
cant proteinuria or edema returns. 

A specifie regimen must await the 
result of controlled study. However. 
it is clear that these drugs have been 
successful in prolonging the lives and 
the physical well-being of these chil- 
dren, although it is still uneertain 
what effect the drugs have on the 
fundamental pathological process, and, 
hence, the long-term survival rate. 
Supplemental potassium and antibiotic 
prophylaxis has been recommended 
routinely because of the large dosages 
required. 

Allergic Disorders.—It is generally 
agreed that adrenocorticotropin and 
corticosteroids will improve the symp- 
toms of most allergic disorders but 
have no specifie influence on the basic 
etiology or course of the disease.'**° 
Most writers reserve these agents for 
those patients who cannot be controlled 
by the usual symptomatie and anti- 
allergie therapy, rather than as the 
first “line of defense.” They are con- 
sidered particularly valuable in get- 
ting patients over an “allergic crisis.” 

Asthma: Although there is no evi- 
dence that the asthmatic is depleted 
of adrenocorticosteroids, ACTH and 
corticosteroids are considered  defi- 
nitely useful in status asthmaticus or 
in intractable asthma that is respond- 
ing poorly to other forms of therapy. 
Intravenous therapy is frequently the 
initiating route, particularly in status 
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asthmaticus, using ACTH (5 to 20 
units by drip over 6 to 8 hours) or 
hydrocortisone (3 to 5 mg./Kg./24 
hours). Response to these drugs may 
be delayed for 8 to 12 hours, so that 
emphasis is placed on the utilization 
of adjunctive forms of therapy. 

After the initial response, or in the 
less severe asthmatic, the patient is 
placed on oral cortisone or hydrocorti- 
sone (3 to 5 mg./Kg./day). This dose 
is reduced by inerements of 12.5 to 25 
mg. every 2 to 4 days once sympto- 
matie relief has been obtained. If 
symptoms recur, the patient is main- 
tained at 10 to 20 mg. above the last 
dose used. Intermittent courses are 
generally preferred to prolonged main- 
tenance therapy, although an ocea- 
sional patient cannot be satisfactorily 
managed without continuous treat- 
ment. 

Following a short initial course of 
steroid hormones, the response to 
standard therapy may return. A con- 
trolled study"’ in Britain of chronic 
asthmaties over 14 reports that corti- 
sone is of value only in the first two 
months of therapy. Another British 
study'* demonstrated the effectiveness 
of both cortisone and adrenaline on the 
pulmonary function of a group of 
child asthmaties, noting that these ef- 
feets were additive when the drugs 
were given simultaneously. 

The newer steroids, in equivalent 
doses stated above, may be preferable. 

dermatitis (infantile  ec- 
Systemie steroid therapy is 


Atopic 
zema): 


recommended only for the exceptional 
ease of atopic dermatitis, since local 
measures including topical steroids are 
adequate for the majority of patients. 
When the dermatologie process is so 
general that local measures fail, ster- 
oids will usually produce a remission 


in 36 to 48 hours, utilizing dosages 
similar to those reeommended for 
asthma. In general, the disease will 
recur when the dose level is reduced 
or eliminated. It has been noted that 
eezematous patients show a lack of 
resistance to pyogenic infections of the 
skin while on steroid therapy. 


Nasal allergy: Perennial or seasonal 
pollinosis will respond to steroid ther- 
apy, but the symptoms can usually 
be controlled without it. Prednisone, 
5 to 10 mg. per day, has been pre- 
seribed for 7 to 14 days in eases of 
seasonal rhinitis until coseasonal de- 
sensitization ean take effect. Asth- 
maties as well as other allergie pa- 
tients may be given steroids for 
symptomatic control while receiving 
a program of hyposensitization to 
specifie allergens. 

Infectious Diseases—There is no 
conclusive information as to the ad- 
vantage or detriment of the adrenal 
steroids in most infectious diseases. 
Animal studies and a few reports in 
human infections suggest that the 
resistance of the host may be lowered 
by their use. However, in situations 
where effective chemotherapy is avail- 
able, steroids may exert a favorable 
influence on the toxemia of a severe 
infectious disease. The current status 
of this hypothesis has recently been 
reviewed by Spink* and Robinson.** 

Meningococcemia** **; It is not clear 
whether the so-called Waterhouse- 
Friderichsen syndrome is a response 
to acute adrenal insufficiency or the 
effect of a specific endotoxin.  In- 
travenous hydrocortisone (2 to 4 mg. 
per kilogram, about one-third at once, 
and the rest by drip over 6 to 24 
hours) is indieated for vaseular col- 
lapse. Some recommend cortisone (25 
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to 100 mg. every 6 hours intramuscu- 
larly) as a prophylactic measure in all 
eases of meningococcemia, although we 
do not advoeate this as a routine pro- 
cedure unless there is evidence of 
vascular collapse. 

In the presence of vascular collapse, 
hydrocortisone should not be relied 
upon solely but should be given in con- 
junction with norepinephrine intra- 
venously. Onee the patient is stabil- 
ized the steroids can be given orally 
or intramuscularly and gradually re- 
duced over several days. 


Tuberculosis: Clinical investigations 
are proceeding in less fortunate coun- 
tries of the world where there is still 
an opportunity to study large groups 
of children with tubereulous meningi- 
tis. It is still unsettled whether in- 
tratheeal, intraventricular, or intra- 
museular hydrocortisone is a valuable 
adjunct to antituberculous therapy. 
It would appear that excellent results 
ean be expected with chemotherapy 
alone in those patients treated before 
extensive exudation.*> However, there 
are encouraging reports that the ster- 
oids may help prevent hydrocephalus 
where the institution of chemotherapy 
is delayed. 

Studies of the use of steroids in 
adults with pulmonary tuberculosis 
are in progress. Whether this will 
find a place in childhood tuberculosis 
must remain conjectural for the pres- 
ent. 


Other infections: Pneumococcal 
meningitis in adults appears to have 
a better prognosis,** particularly the 
neurological sequelae, when ACTH or 
adrenal steroids are combined with 
antibiotic therapy. Since the mani- 
festations of this disease in children 
are not strictly comparable to the 
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adult, it is difficult to interpolate these 
findings. 

Spink describes more prompt clini- 
eal response in terms of reduction of 
toxicity when steroids are combined 
with chloramphenicol in the treatment 
of acute typhoid fever, brucellosis, and 
some infections with gram-negative 
bacilli which produce an endotoxin in 
the blood stream. 

In Stevens-Johnson syndrome, the 
program outlined for meningocoeecemia 
may be of value. 

Two promising pilot studies 
have been published of the use of 
ACTH and steroids in treating chil- 
dren with measles encephalitis. Some 
favorable but inconclusive reports are 
available of the adrenal hormone treat- 
ment of trichinosis, mumps orchitis, 
infectious mononucleosis, and _ eat- 
seratch fever. 

Hematology—ACTH and the ad- 
renocorticosteroids have a_ definite 
place in a number of hematological 
disorders, particularly in those con- 
sidered to be immunohematological dis- 
eases. In these conditions the hor- 
mones suppress antigen-antibody 
activity, and treatment must be main- 
tained as long as the antigenie mech- 
anism is operative. 


Hemolytic anemias: ACTH and ad- 
renal steroids are given initially in 
high suppressive doses in the auto- 
immune hemolytic anemias until a re- 
mission has been obtained, after which 
the drug is slowly withdrawn to assess 
the necessity of maintenance therapy. 
If a relapse occurs, the drug is re- 
started and the minimum effective dose 
is established and maintained. When 
steroids must be maintained for pro- 
longed periods, ie, over 6 to 18 
months, splenectomy should be con- 


sidered. 


27, 28 
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Dameshek®® has pointed out the 
value of hormones in preparing pa- 
tients for splenectomy, so that surgery 
does not usually have to be done as an 
emergeney procedure. He reported 
an 80 per cent remission rate in his 
adults with idiopathie hemolytie ane- 
mia and 65 per cent in the total group 
of autoimmune hemolytie anemias. In 
the pediatrie experience, favorable re- 
sults are less impressive than that of 
Dameshek in the adult. Miller*® em- 
phasizes the need for large doses ini- 
tially, using prednisone doses of 30 to 
in children to pro- 
trial of 
adrenal 


100 mg. per day 
duce effect. He 
ACTIL if 
steroids are ineffective. 


suggests a 
large doses of 

Idiopathic thrombocytopenic 
pura: A high percentage of patients 
with idiopathic thrombocytopenia have 
been reported to respond to high in- 
itial doses of cortisone. The British™ 
report an improvement in their sta- 
tisties as the starting doses were in- 
creased. In adults 200 to 300 mg. per 
day orally were often needed; while 
the maintenance level varied from 50 
to 100 mg. per day. The duration of 
maintenance requirements is as vari- 
natural this 


pur- 


able as the course of 
disease. 

Infantile red cell anemia (erythro- 
genesis imperfecta): Cortisone, in the 
few eases reported,®? may be a more 
convenient and safer alternative to re- 
peated blood transfusions in the idio- 
pathie anemia of infaney. 
Maintenance therapy with relatively 
cortisone or other ad- 


aplastic 


small doses of 
renal steroids may maintain adequate 
erythropoiesis, but, apparently, has 
questionable influence on the course 
of the disease. 

Leukemia: The adrenal steroids 
have a real place in the current man- 


agement of aeute leukemia of cehild- 


hood.** ** Fifty to seventy per cent of 
children will receive a clinical and 
hematological remission with cortisone 
(150 to 200 mg. per day orally), hy- 
drocortisone (60 to 120 mg. per day 
orally), prednisone (10 to 50 mg. per 
day orally), and ACTH, 25 mg. in- 
travenously. 

Because the remissions produced by 
steroid drugs are of short duration, 
although rapid in development, this 
form of therapy is reserved for the 
toxie, critically ill child where prompt, 
palliative action is desired. They are 
particularly indieated in the face of 
severe hemorrhagic phenomena where 
it does not appear that there is suffi- 
cient time for the folie acid and purine 
antimetabolites to take effeet. It is 
also used when these drugs of more 
prolonged effectiveness are no longer 
producing benefit. 


Erythroblastosis fetalis: We do not 
believe that adrenal hormone therapy 
to be of clear value in the mother or 
child. However, this is debatable. 


Gastroenterology: By virtue of 
their relative infrequency in the pedi- 
atrie age, most of the information re- 
lating to steroid usage in gastrointesti- 
nal disorders is culled from the adult 
literature. For this reason dosages 
must be interpolated from those of 
adults. 

Ulcerative colitis: Kirsner and asso- 
ciates** reported that 85 per cent of 
patients had a favorable response to 
ACTH and adrenocorticosteroids. Both 
the number requiring surgery and the 
mortality were reduced, with improve- 
ment from the standpoint of toxicity 
and response to general supportive 
measures. 

ACTH = (30 intramuscularly 


mg. 


every 6 hours, 20 to 40 mg. intrave- 
nously per 24 hours) was considered 
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the most potent form of initial ther- 
apy, although hydrocortisone (100 mg. 
per day intravenously, 200 mg. per day 
orally), cortisone (200 to 300 mg. per 
day orally), or prednisone (60 to 100 
mg. per day orally) were used. With 
subsidence of symptoms, dosages were 
reduced over several weeks, depending 
on the patient’s response. There was 
a 70 per cent recurrence rate in a 
series of 180 patients, with remissions 
reported to repeated courses of therapy. 

Idiopathic steatorrhea (nontropical 
sprue): Good responses to ACTH, 
cortisone, and prednisone have been 
reported and reviewed by MeHardy 
and associates.*°° Objective signs of 
response have been increased vitamin 
absorption, corrected glucose tolerance, 
increased serum caleium and _ protein, 
decreased prothrombin time, increased 
chylomicron counts after a fatty meal, 
and decreased feeal fat. 

Regional enteritis: Crohn** reported 
that ACTH and the corticosteroids are 
the best agents available in the treat- 
ment of regional enteritis. He initi- 
ated therapy with intramuscular 
ACTH gel (40 to 60 mg. per day), 
diminishing the dose over several 
weeks, then shifted to oral cortisone, 
hydrocortisone, or prednisone in large 
oral doses. He stressed the fact that 
the large oral doses of these drugs are 
required to produce benefit. Although 
the effect of this therapy on the reeur 
rence rate of this disease is unsettled, 
it would appear that fewer patients 
have required surgery since their use. 

Liver Disease.—Cortisone and 
ACTH have been used in acute, re- 
lapsing, and chronie hepatitis, as well 
as cirrhosis and hepatic coma from 
various ecauses.** These drugs have 
been observed to lower serum bilirubin 
and improve appetite nonspecifically, 
as well as to improve liver function 





ADRENAL HORMONAL DRUGS 15 


tests, at least during the course of ther- 
apy. They have not been reported to 
have any deleterious effect on the liver, 
although salt and water retention has 
sometimes precluded their use in he- 
patie cirrhosis. 

Cortisone or ACTH seems to be 
worth while in viral hepatitis when 
there is protracted anorexia, deep or 
sustained jaundice, evidence that the 
disease is progressing to a chronic 
form, or signs of marked hepatie necro- 
sis with impending hepatie coma. The 
value of steroids in the latter two con 
ditions is not established, but most 
authors agree that this form of therapy 
is indicated in the absence of a better 
alternate treatment, since the prognosis 
is so uniformly poor. 


Idiopathic Hypoglycemia of Infancy. 
—MeQuarrie*®’ has reported the most 
comprehensive experience with idio- 
pathie hypoglyeemia of infaney. He 
has obtained almost uniformly favor- 
able response to adrenocorticotropin 
therapy. His starting dose of ACTH 
is 4 mg./Kg./day given intramuscu- 
larly every 6 hours. After 4 days, 1 
mg. per kilogram is given every 12 
hours, and, after several weeks of con- 
trol of fasting blood sugar, the morn- 
ing dose is omitted. Once stabilization 
is obtained with this single dose, grad- 
ual reductions are made as tolerated. 
Therapy can be eventually disecontin- 
ued after varying periods of low dose 
maintenance therapy, usually by the 
second or third year of life. 

We have been able to control these 
infants with oral hydrocortisone as 
effectively as ACTH, obviously a more 
convenient form of therapy. Mainte- 
nance doses of hydrocortisone are of 
such a low magnitude that side effects 
from the treatment are unlikely. As 
little as 1.5 mg./Kg./day of hydro- 
cortisone (or one-fourth this amount 
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of prednisolone) may control the dis- 
ease, and fractions of these quantities 
are effective for maintenance. It is 
surprising to find this favorable re- 
sponse with such minute doses. 


COMPLICATIONS OF TREATMENT 


1. The well-recognized clinical mani- 
festations of hyperadrenocorticism are 
practically unavoidable with the pro- 
longed administration of adrenal hor- 
mones. These alone (buffalo 


obesity, moon facies, striae, ete.) are 


signs 


not reasons for discontinuing therapy. 

2. Permanent diabetes has not been 
proved to oeeur in man because of 
adrenal hormonal treatment. The evo- 
diabetes mellitus re- 


eation of latent 
quires control with insulin, and the 


diabetes de- 
The oe- 
eurrence of glycosuria does not imply 


aggravation of existent 
mands more vigorous control. 


the presence of true diabetes mellitus, 
as diseussed above. 

3. Edema, hypertension, and hypo- 
kalemia may particularly in 
very ill children, but is far less com- 
mon with the newer drugs. Restriction 
of salt and the administration of po- 
tassium may be advisable in some in- 


oceur, 


stances. 

4. There is arrest of physical growth 
and delay in bone maturation in the 
child on prolonged continuous treat- 
ment with pharmacological doses.*° 
Fortunately, however, compensation 
oceurs after withdrawal in most in 
stances. 

5. Negative caleium balance and os- 
teoporosis (also attributable to the loss 
of nitrogen) with pathologieal frae- 
It is not certain that 
the newer compounds have overcome 
On oceasion, the simul- 


tures may occur, 


this problem. 
taneous use of androgens may produce 
amelioration. 


6. Gastrointestinal complications, al- 
though less common in childhood, have 
occurred. Symptomless perforation 
may eatch the pediatrician unaware. 
Acute pancreatitis has also been de- 
seribed during treatment with adrenal 
hormones, and it appears that these 
substances predispose the child to this 
condition. 

7. There are ill-defined effects on the 
central nervous system. Some children 
develop extreme irritability and _be- 
The appetite is often 
inereased (a not undesirable effect 
when anorexia is part of the disease) 
and a sense of well-being during de- 
terioration of the general condition of 
the child may deceive the pediatrician. 
It has been our experience that these 
common with two 
newer steroids: triamcinolone and 
6-methyl prednisolone. 

8. The most serious complications in 
childhood are due to infectious diseases 
arising during therapy. There is a pe- 
euliar danger resident in the masking 
of signs and the compromise of the 
usual defenses of the child. Bacteremia 
may ensue in otherwise inconsequen- 
tial and initially localized infections. 
Miliary tubereulosis has developed in 
some patients with primary lesions 
which are not always recognized. In- 
nocuous viral infeetions (varicella, see 
above) may be fatal. 

9. There are definite measures to be 
taken when complications such as in- 
fectious disease appear. If an effee- 
tive antibiotie is available, it should be 
used at once. The dosage of the 
adrenal hormones should be main- 
tained at about 2.5 times the physio- 
logie quantity (given above); if the 
dosage is mueh greater than this, it 
may be diminished precipitously—if 
less, it should be raised at once. But 


havior changes. 


ehanges are less 
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the hormones may not be discontinued. 
In our experience, when the steroids 
are maintained at a level approximat- 
ing 2.5 times the physiological dose, the 


outeome has been good in the face of 
complicating varicella (and some other 
infections), but the fatality is high 
when very large pharmacological quan- 
tities are maintained. In some institu- 
tions, susceptibility to varicella has 
been considered a contraindication to 
adrenal hormonal treatment. 

10. Some complications of with- 
drawal: (a) Sudden withdrawal of 
steroids may lead to transient and 
severe adrenocortical insufficiency. 
With gradual cessation of therapy, 
weakness and fatigability may oceur, 
with vague joint and muscle pain 
which is sometimes confused with a 
relapse of rheumatic fever. (b) More 
serious withdrawal symptoms, unre- 
lated to the original disease or the 
known metabolic effects of treatment 
have been deseribed*’ **: fever, myo- 
carditis, pulmonary consolidation, der- 
matologie lesions, and the lupus ery- 
thematosus phenomenon. Generalized 
arteritis has been reported to follow in 
children under treatment for rheu- 
matie fever. These “new” manifesta- 
tions may necessitate a return to a 
higher dosage of the drugs in order to 
obtain relief. 


SUMMARY 


The most specific application of the 
adrenocortical hormonal drugs is as re- 
placement therapy in adrenocortical 
insufficiency: Addison's disease and 
the adrenogenital syndrome. How- 
ever, the most widespread utility of 
these substances at present is as phar- 
macologie agents in a variety of dis- 
eases wherein the nonspecific antiphlo- 
gistie benefits are to be sought. These 
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large doses produce many metabolic 
effects which are undesirable, only 
some of which have been eliminated by 
the several newly synthesized ana- 
logues of cortisone. Indiscriminate 
prescription of adrenocortical hor- 
mones in pediatrie disease, wherein the 
diagnosis has not been established is to 
be deeried. But their use under well- 
defined cireumstanees has proved of 
value for the present, although it is 
hoped that the elucidation of the etiol- 
ogy of disease will eventually permit 
more specific therapy. The pediatri- 
cian should clearly understand the ae- 
tions and possible complications of 
treatment and should observe the pre- 
cautions and measures for dealing with 
the complications. 


ADDENDUM 

The references appended have been abbre- 
viated in number to avoid unwieldy annota- 
tion. In most instances, additional material 
consulted in the preparation of this manu- 
seript is cited by the authors in this bibli- 
ography. 

The debatable advantage of adrenal hor- 
monal therapy in some conditions has not 
always been meticulously weighed, but the 
viewpoints presented are based on the experi- 
ence within the institutions of the authors 
and the predominant expression in the liter- 
ature. On have allowed the 
latter to supersede our own impressions based 


occasion we 


on limited knowledge. 

Two recent publications call for conserva- 
tism in the use of adrenal hormonal therapy 
of infections. Koch and Carson‘? found no 
improvement in the outcome of the Water- 
house-Friderichsen syndrome adrenal 
steroids were employed. An editorial44 points 
out the uncertainty of the effects of such 
treatment in various infections and demaads 
better-controlled observations for a more pre- 
cise evaluation of the benefits or disadvan- 
tages. Thus, the wholesale use of adrenal 
hormonal therapy in various infections is not 
justified at present. 


when 
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PEDIATRIC USE OF ANTIBACTERIAL AGENTS 


C. Henry Kemper, M.D. 
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pag antibiotie therapy repre- 
sents one of the brightest chap- 
ters in present-day pediatrie practice. 
However, advertising claims made for 
each antibacterial agent alone, and in 
combinations, are frequently unduly 
enthusiastic and sometimes misleading. 
The physician is constantly faced with 
free samples and the bewildering ar- 
ray of persuasive literature featuring 
such words as synergism, potentiation, 
low toxicity, no emergence of resistant 
strains, sure-fire, bactericidal action, 
broadest spectrum, ete. At last count, 
there were 69 antibacterial prepara- 
tions on the market which contained 
2, 3, 4, or 5 antibioties in combination. 

It is the purpose of this paper to 
provide current information as regards 
the choice and pediatric dosages of 
common antibioties presently available, 
and to make some comments regarding 
routes of administration, and ocea- 
sional toxie reactions in order to pro- 
vide practical information in a most 
confusing and constantly changing 
field. It will be noted that certain 
**unusual’’ antibioties, such as poly- 
myxin, neomycin, and bacitracin, are 
mentioned in detail. It is the view of 
the writer that pediatricians, in order 
to be suecessful consultants, must have 
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inereasing knowledge of fancy as well 
as plain antibiotic therapy. Three 
newer antibiotics, erythromycin, novo- 
bioein (Albamyein, Cathomyein) and 
ristocetin (Spontin) are discussed be- 
cause of their increasing importance 
in combating penicillin-resistant staph- 
ylococeus infections. Another new 
antistaphylococeus agent, oleandomy- 
cin, is not discussed in detail because 
of the fact that in its present form it is 
a weak relation to a more potent agent, 
erythromycin, and causes cross-resist- 
ance to develop to erythromycin when 
it is used first. Oleandomyein has re- 
cently been combined with tetracyciine 
(Signemycin) in the kind of fixed eom- 
bination of a relatively potent anti- 
biotie (tetracycline), with a weaker 
one (oleandomycin), which is eur- 
rently popular but is truly to be de- 
plored. 

A great number of newer experi- 
mental antibiotics are not mentioned, 
either because they are not yet freely 
available or because it is too early to 
properly assess their clinical useful- 
ness to pediatricians in practice, and 
further evaluation is necessary. 


AND DOSAGE OF COMMON 
ANTIBIOTICS 


CHOICE 


Antimicrobial drugs are classified as 
bactericidal (those which kill bacterial 


organisms) or bacteriostatic (those 
which primarily inhibit bacterial mul- 
tiplication which, however, resumes 
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upon the removal of the bacteriostatic 
drug). Bactericidal agents actually 
differ from bacteriostatic agents only 
in the fact that their action is irre- 
versible. The difference between bac- 
teriostatie and bactericidal actions ap- 
pears to be a quantitative rather than 
a qualitative one. Agents may be baec- 
teriostatie at a given concentration and 
for a given exposure, while increasing 
concentration or exposure may cause 
a progressive shift toward bactericidal 
action. 

Primarily, bactericidal agents in eur- 
rent use are: penicillin, streptomycin, 
polymyxin B, bacitracin, neomycin, 
and ristocetin. Primarily bacteriostatic 
agents are tetracycline and all related 
compounds, chloramphenicol, erythro- 
myein, novobiocin, and all sulfa drugs. 
Pediatrie dosages of these drugs are 
given in Table I. 

A simple way to recall the antibae- 


terial spectrum of antibioties is that 
pathogens are divided into rods (most 
of which are gram-negative) and cocci 
(most of which are gram-positive). 


Bactericidal agents which kill rods 
only are streptomycin and polymyxin 
B; bactericidal agents killing cocei 
only are penicillin, bacitracin, and ris- 
tocetin (Spontin); neomyein is bae- 
tericidal for a wide variety of rods and 
cocci. Bacteriostatic agents affecting 
eoeci only are erythromycin and novo- 
biocin (Cathomyein, Albamyein) while 
all ‘‘broad-spectrum’’ antibioties are 
bacteriostatic for rods and cocei both. 
Table II reviews the antimicrobial 
spectra of these drugs, and Table III 
lists their toxic effects. 


INDICATIONS FOR ANTIBIOTIC THERAPY 


Tables I-III and the deliberate point- 
ing toward a specific etiologic agent 
are intended to persuade the reader 
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that an etiologic rather than a 
drome’’ orientation is required for 
greater success in antibacterial ther- 
apy. A reasonable guess as to the 
likely bacterial pathogen present is 
frequently possible on clinical grounds 
alone. This may be based on previous 
experience with similar illness in the 
community and the previously proved 
bacteriologie diagnosis in similar in- 
stances. Many pediatricians through- 
out the country now avail themselves 
of office bacteriology in very much 
the same way that they use their own 
office laboratories for blood and urine 
examinations. Blood agar plates and 
other more specialized media can now 
be obtained by mail from a commer- 
cial vendor* or from nearby hospital 
laboratories, at a cost of from 40 to 
50 cents per culture plate. The utili- 
zation of office bacteriology requires 
little training. For many pediatricians 
it greatly enhances the pleasure of 
practice by allowing, at low cost, the 
certain knowledge of specifie bacterio- 
logie causes of suspected bacterial dis- 
ease. Such specific bacteriologie diag- 
nosis, is of course, not usually required 
in many of the acute respiratory, 
urinary, and gastrointestinal traet in- 
fections, although it is a definite aid 
In many of 


syn- 


when it ean be obtained. 
these acute infections, a likely bae- 
teriologie diagnosis can be selected on 
clinical grounds alone and specifie anti- 
microbial drugs ean be used. 

There are, however, situations where 
the failure to obtain a_ bacteriologic 
study is culpable. These instances are 
primarily in the fields of chronie or 
recurrent bacterial infection and in- 
elude such conditions as chronie pyo- 
derma, chronie purulent otitis media, 


*Hyland Laboratories, Los Angeles, Calif. 





DIATRICS 


a 
= 
— 
= 

>] 
= 
< 
Z 
= 
a) 
~ 
- 
= 


I 


THE 


+ 


(NILNVdV4U4 ) 
NIOLNVYOAOMLIN, + 


_ 


Sad INVNOALIS 


NIOVELIOVA 


Y 
+ 


| 


NIXAWAIOd 


»MOTAS JAS 
NOLLAVO 


| 
| 
| 


NIOAWNOGUN 


NELLSOOLSTN| 


SLNIDY 


i | 
| 


NIOOISMOAON 


NIQDANOUBLA 


OLLAAdVAAHLONAND 


LOOTING Hd NVAOTHD |= 


10 VuLogdg 


MIAHIC) 4 


NIVAWOL 


LLSO 


da 
¥ NIVANOLAAIYLS | 


SANTIOAOV 


"IVISOMDIKILNY 





(s,4epunlpeug) “ds Bipomsqopy 


sussnjiod "7 

mzuanypur “A 

viosonp *H 
‘ds snprydowey 
1000004) 


4j00 vo yrs YOR 


( propedtsAu0 ) 
aniyyodoisnys risyjojadishag 


(apeumns 
ul BMO;nUBIZ) Apog uBAOUOG 


apiayyydip wmsajonqouhsoy 


wupja} * 
BIplLsysor.) 


sOUqgt ’ DA 4,04) 

‘ds Bljoonsg 

snijleeq xBiyjuy 
sauabossmn sIjODqQOLIp 


‘ds saofkmounoy 


L 

| + 
+ 

+ 


NIUIOINGd 


wav 





*(ajozmo0ig) sUuOJ[NSOZeIYy PUB ‘(sauOsSeIC,) FUOxOJjnS ‘(UlUIO1g) dsUOJ;NSOON|s [@Alpeaye Os[e e1e SpuNOoduIODd suOojiNs sayLt 
“(SVd) ple oAolpesourme-vied pue (HNI) pizeruosy 40/pue ulfoAWwoj}deljs YY Adeisyy paeuIquIo;s 

‘A[UO sjuatjed pezipeyidsoy ul pesn os oq plnoys pues A[[eofwiayshs pasn UsYM OxOJOIYdsU BIB SJUBTe os0yU Ls 
‘wunJestjuUe 10 UlTxOyQUy = 3B 

“Snip Jayjoue YM UONeUIquioOD UT A[UO a8) = —O 

‘aANDaye ANYSS = + 

*qUase OINedBiay} VATOeye Ajayeispoyy = ++ 

*yUuase DYNedBisYyy BATJOeYea AtaA = +++ 





Ort ++ (sypoon{ *149)) oov0103uq 

. ++ (suppilia *4pg) o1spomay-eydye 

+ +++ dtjyA[omay-B eq 
190000300149 


(1dAdJ AJIG-FBs) 
simsofipuowm snjpwovqgojda.g 


tooo0,Aydeyg 


snumm wnjpudy 
wnpyjyod +7 
Sny[LoBVq 8, UeoUL A 
SYUPLINIDL “GY 
sayoyooridg 


RN 
& 
Z 
a 
S 
ball 
= 
x 
a 
& 
c 
< 
i 
& 
Zz 
A 
oa 
S 


‘ds wypetiyg 


= 
“ 


PEDIATRIC USE 


vsoydhi, vjjauomjpposy 


(snyddy ‘soaay & ‘aaa0z poyjods 
urejunoy Ayooy) aBIs}oyoIY 


SNIIA SISODB}}ISG 


DSOULHNLID SDULOWOPNIS 


SLIBA[NA sSNejO1g 


snita Biuounoud peoidAye Arvutg 


KEMPE 


1000 00UINOU | 


(anted) suysed «gy 
SISUILDING “I 
9B [v1 Nestd 


tsrsojpnos9qgn)y wnisajpovqgooh yy 
1000 F ULUO 


SHIA UnesdouoA By edoyduATT 








THE JOURNAL OF PEDIATRICS 


TaBLe III. 


Penicillin, benzathine 


Penicillin G (Bicillin, Permapen, Duapen) 


Streptomycin 


Dihydrostreptomyein 
Chioramphenicol (Chloromyeetin ) 


Oxytetracyeline (Terramyein ) 


Chlortetracyeline (Aureomycin), Tetra- 
eyeline (Achromyein, Tetraeyn, Pan- 


mycin, Polyeyeline ) 
Erythromycin (Erythrocin, Llotyein) 


Novobiocin (Cathomyein, Albamyein ) 


Ristocetin (Spontin ) 


Polymyxin (Aerosporin) 


Neomyein (Myecifradin) 


Bacitracin 


Sulfisoxazole (Gantrisin) 

Sultadiazine, sulfamerazine, or sodium 
salts 

**Mixed sulfas’ 


Suecinylsulfathiazole (Sulfasuxidine ) 


Thiazolsulfone (Promizole ) 


Nitrofurantoin ( Furadantin) 


Isoniazid (INH) 


Aminosalicylie acid (PAS) 


Toxic REACTIONS OF CHEMOTHERAPEUTIC AND ANTIBIOTIC AGENTS 


Allergic reactions are rare in children. Fever, 
anaphylaxis, depression of marrow, mycotic 
stomatitis 


Damage to vestibular apparatus, rash, fever, de- 
pression of marrow 


Damage to eighth nerve (deafness) 
Aplastic anemia; other as under tetracyclines 


Vomiting, diarrhea, stomatitis and glossitis. Over- 
growth of resistant organisms (Monilia, Staph. 
aureus, Pseudomonas, Proteus) 


Nausea, vomiting, Monilia infections, drug fever 


Drug fever, pruritic skin eruption, marked eosino- 
philia, granulopenia 


Skin eruption, diarrhea, drug fever, neutropenia 


Headache, hypesthesia, fever. Albuminuria and 
eyelindruria, Elevated N.P.N, 


Oral or topical use is harmless. 1I.M. use should 
not exceed 10 days. In prolonged use or high 
dosage, eighth nerve damage (deafness) is ir- 
reversible. Nephrotoxicity is transient unless 
previous renal impairment existed 


Oral or topical use is harmless. I.M. use may pro- 
duce signs of transient nephrotoxicity, nausea 
and vomiting 


Skin eruption, fever, bone marrow depression. 
Adequate fluid intake and alkaline urine de- 
erease chances of oliguria and hematuria 


Minimal absorption if bowel mucosa intact 


Vomiting, methemoglobinemia, leukopenia, thyroid 
enlargement, premature development of second- 
ary sex characteristics 


Malaise, nausea, skin eruptions. Maximal contin- 
uous course 14 days. CNS disturbances (R Ca 
i.v.) B complex 

Constipation, hyperreflexia. May aggravate epi- 

lepsy. Give pyridoxine 


Gastric irritation and vomiting, anorexia. Sodium 
salt may be substituted and dose decreased 





*Sulfonamide mixtures are less likely to cause toxie reactions than the same dose of a 


single sulfonamide, 


subacute bacterial endocarditis, 


pyema, meningitis, and osteomyelitis. 


em- common bacterial pathogens of acute 


disease (beta 
pneumococeus, 


respiratory hemolytie 
streptococeus, Hemo- 


ANTIBIOTIC SENSITIVITY TESTS 
The use of antibiotie sensitivity tests 
has beeome widely accepted. Sensi- 
tivity tests are of great help in many 
of the above conditions. However, the 


philus influenzae) do not require sensi- 
tivity tests for decision as to proper 
therapy, and the many unthinking re- 
quests for sensitivity tests on routine 
nose and throat cultures are therefore 
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to be deplored. On the other hand, 
much useful information ean be gath- 
ered by the simple screening method 
which disk sensitivity tests provide for 
the clinician. There are, however, sit- 
uations when it is important to kill 
rather than merely inhibit bacterial 
pathogens. Moreover, an evaluation of 
combinations of antibiotics which lead 
to such lethal effects may be invaluable 
in therapy. In complicated treatment 
situations, tube sensitivity tests for 
single and combined antibioties ean be 
easily adapted in any hospital labora- 
tory and become a valuable adjunet for 
occasional use to supplement the rou- 
tine disk sensitivity test (Jawetz and 
associates’). 


Laboratory Sensitivity Tests.—These 
are indieated (1) when a microorgan- 
ism is recovered which is of a type 
often resistant to antimicrobial drugs, 
e.g., Staphylococci, Enterococci, Pro- 
teus, and Pseudomonas strains; (2) 
when the infectious process is serious 
and known to be fatal unless specifi- 
cally treated, e.g., meningitis, septi- 
cemia; (3) in certain infections where 
complete eradication on the infectious 
organisms requires the use of drugs 
which are rapidly bactericidal, not 
merely bacteriostatic, e.g., bacterial en- 
docarditis, osteomyelitis, meningitis, 
pyelonephritis. 

The appraisal of sensitivity tests 
should not be left to the judgment of 
laboratory technicians, but should be 
the concern of the pediatrician manag- 
ing treatment. Keeping in mind that 
sensitivity tesis determine 
mate sensitivity to moderate dosages of 
antibioties, higher dosages of relatively 
nontoxie antibiotics may well be tried 
when moderate dosages are ineffective. 


approxi- 


At this point, it is well to add a word 
of caution regarding the use of the 


o7 
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words ‘‘resistance’’ and ‘‘sensitivity”’ 
in clinieal practice. These are frankly 
relative terms. By ‘‘resistance’’ it is 
generally meant that the usual ther- 
apeutie doses are not likely to mate- 
rially affect the survival of the organ- 
isms present. On the other hand, there 
are many oceasions when the use of 
huge doses of some antibiotic, chiefly 
penicillin, may lead to reeovery be- 
eause of the effect of very high drug 
levels obtained. For example, a pa- 
tient suffering from an infection due 
to Aerobacter aerogenes of a type com- 
pletely resistant to all the usual anti- 
bioties tested for by disk sensitivity 
tests, may often still be successfully 
treated with huge doses of penicillin 
in the ranges of 30 to 70 million units 
per day. In this situation, penicillin, 
which is generally regarded as an anti- 
biotie par excellence against gram-posi- 
tive organisms, is indeed able to kill 
gram-negative rods when huge coneen- 
trations are employed and may be life- 
saving. 
COMBINED ANTIBIOTIC ACTION 

There are three specifie infections 
use of more than one 
undoubtedly 
superior to use of a single agent. These 
are (1) tuberculosis (INH, strepto- 
myein, PAS); (2) enterococeal endo- 
carditis (streptomycin and penicillin) ; 
(3) brueellosis (streptomycin 
tetracyeline). 

A fourth indication for multiple 
antibiotie therapy may be found in 
those staphylococeal infections in 
which the strain is resistant to peni- 
cillin therapy. There appears little 
question that rapid emergence of re- 
sistant variants of Staphylococcus 
strains oceurs when patients 
treated with either erythromycin or 


in which the 
antimicrobial agent is 


and 


are 
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novobiocin (Cathomyein, Albamyein) 
alone. This course of events can be 
materially retarded by the addition of 
another agent. 

It has already been stated that pres- 
ently at least 69 preparations provide 
fixed 
antibiotics. 
of the physician's fear regarding the 


combinations of 2, 3, 4, or 5 
Commercial exploitation 


emergence of resistance, or his own 
diagnostic capabilities, has resulted in 
much needless and sometimes danger- 
ous multiple antibiotic therapy. Fixed 


are particularly unde- 


combinations 
sirable in the pediatrie age group as 
judged by the fact that many of such 
fixed combinations are not particularly 
suited for pediatric therapy. 
ample, a fixed combination of penicillin 
and streptomyein (such as the favorite 


For ex- 


Combiotic) results in streptomyein 
dosage which is too high, and a peni- 
cillin dosage which is too low, for op- 
timal therapy of children. When com- 
binations are desired, the physician is 
quite able to provide for them in his 
own way and based on his own judg- 
ment. 

Combinations of antimicrobial 
agents may be rationally administered 
for the following reasons: (1) mixed 
infeetion; (2) prevention of emergence 
of resistant bacterial mutants (e.g., 
use of streptomycin plus INH, eryth- 
romyein plus penicillin); (3) additive 
or synergistic effects against homogene- 


Group A—BACTERICIDAL 
Penicillin 
Streptomycin 
Bacitracin 
Neomycin 
Polymyxin B 
Ristoecetin 


A+A 


ous population of relatively resistant 
organisms. 

When two antibiotic agents act si- 
multaneously on a homogeneous micro- 
bial population, the effect may be one 
of the following: 


1. Indifference. Their combined ae- 
tion is no greater than that of the more 
effective agent when used alone. 

2. Addition. The combined action 
is equivalent to the sum of the aetions 
of each drug when used alone. 

3. Synergism. The combined action 
is significantly greater than the sum 
of both effects. 

4. Antagonism. The combined ae- 
tion is less than that of the more effee- 
tive drug when used alone. 


These effects have been studied care- 
fully by Dr. Ernest Jawetz, in both in 
vitro and in vivo experiments. It is 
his feeling that antagonism is sharply 
limited by time-dose relationships and 
is, therefore, an unlikely event in elin- 
ical antimicrobial therapy. 

Indifference or simple addition are 
the most common effects of drug com- 
binations. Synergism is the most de- 
sirable clinical result of combined 
drug action in the treatment of baec- 
terial infections, but is relatively rare. 
Jawetz has devised a tentative scheme 
of action of combined antibioties which 
may provide guidanee. Antibioties are 
arranged in two groups. 
~ Group B—BAcTERIOSTATIC _ 

Tetracycline 
Chlortetracycline 
Oxytetracycline 
Chloramphenicol 
Erythromycin 
Novobioein 
Sulfonamide drugs 


often synergistic or indifferent, never antagonistic. 


B + B—often additive or indifferent, never synergistic. 


A+B 
isms toward Group A drug. 


indifferent, antagonistic, or synergistic, depending on behavior of microorgan- 


If very A-sensitive, occasional antagonism. 
If relatively A-resistant, occasional synergism. 
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In practical terms, if an organism 
is relatively resistant to any of the 
bactericidal agents, the addition of a 
bacteriostatie drug or of another bae- 
tericidal agent may lead to an added 
or synergistic effect. On the other 
hand, if the organism is quite sensitive 
to any of the bactericidal agents, the 
addition of a bacteriostatic drug may 
occasionally interfere somewhat with 
the action of the effective bactericidal 
agent. 


DURATION OF THERAPY 


It is well to remember that these 
drugs are antibiotics, not antipyreties. 
Most of them are costly and may cause 
disorders far more serious than those 
for which they are so widely and often 
indiscriminately used. In general, at 


least 48 hours and frequently 72 hours 
or more should be allowed to ascertain 
the response, depending on the nature 


of the infection and the urgency of the 
situation that confronts the pediatri- 
cian. Indisecriminate use of antibiot- 
ies brings with it certain dangers. 
These are: (a) hypersensitivity; (b) 
direct drug toxicity—vomiting, diar- 
rhea, pruritus of mucosa, ete.; (¢) 
altered normal flora, with resulting 
superinfection by Staphylococei, Pseu- 
domonas, Proteus, or Candida albi- 
cans. 

At present there exists a colossal 
waste of antibiotics by physicians using 
them beeause of the demands of the 
child’s parents and in the absence of 
a specific diagnosis of bacterial infee- 
tion oceurring principally in the fol- 
lowing fields: (a) in minor respira- 
tory illnesses—often viral etiology; 
(b) unreasonable and mostly hypo- 
thetic ‘‘prophylaxis’’; (¢) unnecessary 
combinations of antibioties and the ex- 
cessive amounts of drugs. 

It is well to remember that the drug 
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chosen for the treatment of a bacterial 
infection requires some time to act. 
The switching of antibioties, or the 
adding of a second and third anti- 
biotie agent within 24 hours because 
a child does not promptly become afe- 
brile, usually leads to more difficulties 
than are solved. 

The drug treatment should be con- 
tinued for adequate time to ensure 
complete eradication of all infection. 
Antibiotic therapy should be 
tinued for at least four days in the 
face of prompt clinical response if 
there was indication for its use in the 
first place. On the other side of the 
scale, therapy for many months may 
be necessary in the treatment of dif- 
ficult chronie infections of bone, kid- 
ney, skin, ete. 


con- 


POLY MYXIN, BACITRACIN, AND NEOMYCIN 


Polymyxin, bacitracin, and neomy- 
ein are powerful bactericidal drugs. 
Their parenteral use is limited to hos- 
pitalized patients and to infections 
not responding to other antibacterial 
therapy. While there is a certain 
amount of toxicity, our experience 
with children has revealed this to be 
much less common than in adults. 
Their use, in the dosage and for the 
duration outlined, is frequently life- 
saving in the management of serious 
bacterial disease. 

Polymyxin B (Aerosporin).—For 
parenteral administration in the treat- 
ment of sepsis, meningitis, or urinary 
tract infections due to gram-negative 
organisms such as Pseudomonas aeru- 
ginosa (B. pyocyaneus), E. coli, Aero- 
bacter aerogenes, K. pneumoniae, and 
H. influenzae; orally in treatment of 
intestinal infections 
monas and Shigella when present as 


due to Pseudo- 


pathogens. 
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Polymyxin B is especially useful in 
the treatment of serious Pseudomonas 
aeruginosa infections as no other anti- 
biotie can usually be successfully em- 
ployed. 

See Table I. 

Oral administration: This does not 
in consistent absorption and, 
effective in the 


Dosage: 


result 
therefore, is never 
treatment of systemic infections but 
intestinal infeetions 
It will 
not, alone, sterilize the intestinal tract 
as it does not affeet gram-positive or- 
The drug is well tolerated 


only in certain 
due to suseeptible organisms. 


ganisms. 
when erushed in maple syrup or jam. 
Larger doses can be used with im- 
punity since the drug is essentially 
unabsorbed from the intestinal tract. 
It is best given with neomyein or baci- 
tracin. 

The 
intramuseular route is preferred for 
systemic, meningeal, and urinary 
tract infections. The upper outer 
quadrant of the buttocks should be 
used and the injeetion 
In order to minimize pain at the site 
procaine hydrochloride 


Intramuscular administration: 


made deep. 


of injection, 
solution is utilized in making dilutions. 
Five milliliters of sterile salt and 0.5 
ml. of 1 per cent procaine solution are 
added to a bottle eontaining 50 me. 
polymyxin B  (Aerosporin)—1I mil. 
equals 10 mg. polymyxin B. 
Note: 

Table IIT, 


reversible changes, and do not eall for 


Toxie reactions are shown in 
In our experience they are 


diseontinuanee of the drug. 


Local 
route is required to supplement. sys- 


administration: Intratheeal 


temie medication for meningeal infee- 
Pseudomonas or other or- 


tions with 
ganisms susceptible to this drug. This 
drug is practically nonirritating to 


the meninges in the doses indicated. 
Intratheeal therapy alone has _ been 
successful in therapy of 
Pseudomonas meningitis. Treatment 
has been continued in some instances 
for 8 and 12 weeks. 


prolonged 


Intrapleural, intra-articular, ete.: 
Loeal irrigation is essential for sue- 
cessful eradication of susceptible hae- 
teria. 

Bacitracin—Bacitracin is fre- 
quently effective against gram-positive 
organisms resistant to penicillin, espee- 
ially in infeetions of skin, mucous 
membrane, wounds, and burns. It is 
sometimes synergistic with penicillin 
and streptomycin. 

Dosage: See Table I. 

Intramuscular administration: In- 
tramuseular use is required for sys- 
temic infections with gram-positive or- 
ganisms. Dissolve 50,000 units in 2 
per cent procaine in isotonie saline to 
a final concentration of 10,000 units 
per milliliter. The injeetion site must 
be rotated through four 
best areas being those high in the up- 
per outer quadrant of the buttocks 
below the crest of the ilium. 


areas, the 


Caution: Toxie reactions are noted 
in Table III. Urine should be kept at 
a pH above 6 by the administration 
of-sodium bicarbonate with each dose. 
A high urinary output should be 
maintained by encouraging fluid in- 
take or administering fluid by sub- 
cutaneous or intravenous routes. Ad- 
ministration should not be unduly 
prolonged and usually is discontinued 
3 days after the temperature has 
reached normal and all loeal signs of 
infections have disappeared. 

Topical use: For mixed infeetions, 
for gram-positive and gram-negative 
organisms, for burn dressings, or for 
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irrigation of wounds, bacitracin may 
be applied locally in combination with 
polymyxin B. 

Oral use: In combination with neo- 
myein or polymyxin B, it will mark- 
edly reduce intestinal flora. 

Neomycin.—A potent antibiotie ob- 
tained from cultures of Streptomyces 
fradiae. Neomycin is bactericidal and 
highly effective against a wide variety 
of bacteria, both gram-negative and 
gram-positive. It is particularly ef- 
fective in treatment of infections due 
to K. pneumoniae, H. influenzae, the 
Pseudomonas and the Proteus organ- 
isms. Microorganisms do not readily 
develop resistance to neomycin. It is 
extremely stable and not inactivated 
by exudates, enzymes, or products of 
bacterial growth. Unfortunately, it 
has eaused deafness and renal damage 
when used in too high doses and for 
too long a time. 

Intramuscular administration: In- 
tramuseular use of neomycin is limited 
to the treatment of severe systemic 
infeetions. 

Preparation of solution: Neomycin 
sulfate is supplied in vials containing 
0.5 Gm. Adding 2.5 ml. of sterile 
isotonie solution of sodium chloride to 
a vial results in a solution containing 
200 mg. per milliliter. Prepared so- 
lution should be used within 24 hours. 
Diseard portions remaining thereafter, 
even though a considerable waste of 
material results in therapy of small 
children. 

Dosage: See Table I. The total 
daily dose should never exceed 1 Gm. 
and the duration of therapy should 
not exceed 10 days. 

Warning: If therapy is prolonged 
beyond 10 days and the total dose ex- 
ceeds 7 mg. per pound per day, signs 
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of toxicity to renal and auditory fune- 
tions are likely to occur. The toxic 
effects of neomycin on the eighth nerve 
are principally auditory, are additive 
to those previously produced by strep- 
tomyein therapy, if any, and are ir- 
reversible. | Nephrotoxie manifesta- 
tions inelude mild albuminuria, gran- 
ular casts, oliguria, and elevated blood 
urea nitrogen. All the urinary find- 
ings disappear upon discontinuing the 
drug and their appearance during 
therapy does not contraindicate con- 
tinued use unless intrinsic renal dis- 
ease requires termination. 


Precautions: 


1. If renal function is impaired, 
lower doses of neomycin are required 
because of impaired exeretion of the 
drug and resulting increase in serum 
neomycin concentrations. 

2. Deafness may result from ther- 
apy if renal function is decreased. 
Careful urinalysis and determination 
of nonprotein nitrogen or blood urea 
nitrogen should be done before ther- 
apy is instituted. 

3. During the course of therapy, 
urinalysis should be performed daily 
and blood urea nitrogen determina- 
tions repeated every 4 days. 

4. Audiometrie tests are advisable 
before and during the course of ther- 
apy, especially in patients who have 
received streptomycin or dihydro- 
streptomycin previously. 

5. In any ease, therapy should not 
be continued for longer than 10 days 
and the total daily dosage should not 
exceed that indicated above. 

Oral administration: Neomyein is 
of singular value for rapid suppres- 
sion of bacterial growth in abdominal 
surgery or other instances when com- 
plete eradication of bacterial flora of 
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the bowel is desired. 
poorly absorbed from the 
testinal tract and will not cause sys- 
temic toxicity unless the mucosal lin- 


The drug is 


gastroin- 


ing is impaired, as in ulcerative coli- 
tis. Polymyxin given simultaneously 
improves effectiveness. 

For routine dosage, see 
For rapid sterilization of 
per 


Dosage: 
Table I. 
bowel (preoperative) 50 mg. 
pound per day is usually given for 3 
doses, 1 hour apart, followed by ad- 


ministration every 4+ to 6 hours. 
Caution: 


1. Its use in premature infants, in 
other 
mu- 


eases of uleerative colitis or 


instances of abnormal intestinal 
cosa, may result in systemie absorp- 
tion and toxicity. 

2. Overgrowth of 
low eradication of normal bowel flora 


yeasts may fol- 
in this as in other broad-spectrum 
antibiotic therapy. However, there is 
recent evidence to suggest that the 
massive presence of yeasts in them- 
selves are of no pathologie significance 
and may oeeur in the absence, as well 
as in the presence, of diarrhea. Con- 
versely, the prevention of such over- 
growth of veasts by the use of nystatin 
does not in any way change the in- 
cidence of postantibiotie diarrhea. 


ERYTHROMYCIN, NOVOBIOCIN, AND 


RISTOCETIN 


Erythromyein, novobioein, and _ris- 


tocetin are agents particularly useful 
against staphylococei and other gram- 
positive organisms. 

Erythromycin.—T his is an _ ex- 
tremely useful antibiotic in a therapy 
of infeetions due to gram-positive or- 
ganisms, particularly the penicillin-re- 
sistant Staphyloecoecus commonly en- 
countered in nursery epidemies and 
should 


hospital superinfeetions. It 


generally be used in combinations with 
other effective agents because resist- 
ance quickly develops in the therapy 
of staphylococeal and enterococeal in- 
feetion. 

There is significant cross-resistance 
to oleandomyein, which, however, is a 
much weaker agent. In order, there- 
fore, to give erythromycin the best 
chance in hospital and office therapy, 
the use of oleandomycin should be 
strongly discouraged as it has no ad- 
vantages over erythromycin and _ is 
much less effective when used alone. 

Indications for use: Erythromycin 
is indicated in the treatment of infee- 
tions due to penicillin-resistant, eryth- 
romyein-sensitive bacteria, and is also 
of use in the treatment of patients 
who are sensitive to penicillin therapy. 
It is the agent of choice in the treat- 
ment of patients with diphtheria or 
of diphtheria It should be 
included in combination with other 
agents, such as bacitracin, chloram- 
phenicol or streptomycin, in the treat- 
staphy- 


-arriers. 


penicillin-resistant 
lococeal infections. Erythromycin is 
probably of use in the prevention of 
rheumatie fever as an alternative to 
penicillin. In combinations with 
bacitracin or streptomyein, it may be 
employed in the treatment of alpha 
streptococeal endocarditis. 
See Table I. 

Oral medication: Erythromyein is 
readily absorbed and this is the route 


of choice. 


ment of 


Dosage: 


Intravenous therapy: This route is 
preferable when it is necessary to re- 
sort to parenteral administration. 
(Albamyein, Cathomy- 
bacteriostatic 


Novobiocin 
cin).—Novobiocin is a 
agent which is highly active against a 
wide variety of Staphylococci. It is 
also effective against several strains of 
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Proteus and thus becomes of consider- 
able importance in the therapy of in- 
feetions caused by this pathogen. The 


activity of novobiocin is increased by 


an acid medium and it may, therefore, 
be desirable to acidify the urine in the 
treatment of urinary tract infections 
due to novobiocin susceptible organ- 
isms, such as Proteus or Staphylococ- 
eus. Novobiocin does diffuse into the 
pleural and ascitic fluid but, in gen- 
eral, does not appear in significant 
concentration in the cerebral spinal 
fluid unless very large doses are used 
and marked inflammation of the 
meninges exists. Novobiocin is con- 
centrated in the liver and exereted in 
feces and urine. 

Dosage and route of administration: 
See Table I. 

Oral administration: 
recommended for general use. 


This route is 


Intramuscular use: Intramuseular 
administration should be discouraged 
in small children because of the high 
incidence of local reactions. The in- 
travenous route is generally prefer- 
able. However, if intramuscular use 
is necessary, any caleulated portion of 
the 5 ml. solution, containing 500 mg. 
of novobiocin, may be injected in 1:2 
dilution with saline if given deep into 
the gluteal muscle. It is generally 
better to divide the dose and adminis- 
ter it in two injection sites and the 
injection sites must be rotated ac- 
cording to plan. 

Intravenous administration: For in- 
travenous use it must be noted that 
solutions containing dextrose are in- 
compatible with novobiocin and should 
not be used. In general, the 5 ml. 
coneentrated solution may be diluted 
from 30 to 100 ml. with sterile sodium 
chloride and administered by intra- 
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venous infusion slowly over a period 


of 20 to 30 minutes. 

Toxic effects: See Table III. It 
should be noted that at least 35 per 
eent of all children will develop in- 
tense sensitization to this agent. Urti- 
earia, and a striking 
maculopapular dermatitis are common. 
A few instanees of leukopenia have 
also been observed. In general, these 
toxie effects rapidly disappear upon 
discontinuation of the drug. Allergic 
reactions may be modified in part by 
antihistaminie agents. In a number 
of patients, a vellow pigment has been 
found in the plasma which is probably 
a metabolie by-product of the drug. 
Because of its presence, it may inter- 
fere with the determination of bili- 
rubin and ieterus index, even though 
its presence is not associated with ab- 
normal liver fanetion or liver 
enlargement. 

To differentiate between bilirubin 
and the metabolic pigment of novo- 
biocin, the plasma is washed with 
chloroform. <A_ bilirubin determina- 
tion of the washed plasma will be nor- 
mal if the pigment is a novobiocin 
metabolite, while, in the presence of 
true jaundice, only slight change in 
bilirubin values will occur. The very 
high incidence of side reactions makes 
it desirable that the use of novobiocin 
be restricted to therapy of infections 
difficult to treat with other less-sen- 
For 
beta 
Neisseria in- 


eosinophilia, 


tests 


sitizing drugs, such as penicillin. 
example, in the treatment of 
streptococcal infection, 
fections, ete., penicillin is much to be 
preferred to novobiocin. On the other 
hand, in therapy of resistant Proteus 
and Staphylococcus infections, novo- 
biocin has been shown to be extremely 
effective. In the therapy of Staphy- 
lococeus infections, combination with 
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erythromycin, bacitracin, or ristocetin 
(Spontin) may be advisable. 


Ristocetin (Spontin).—The unique 
feature of ristocetin therapy is that 
at present its use is restrieted to the 
intravenous route. Its spectrum is 
similar to that of erythromyein and 
novobioein. There is no eross-resist- 
ance to other known antibioties, and 
the agent is bactericidal at about the 
same concentration at which it is bae- 
teriostatic. Ristocetin is indieated for 
the treatment of infeetions 
eaused by penicillin-resistant Staphy- 
locoeei which justify the use of intra- 
venous therapy. It may be used in 
combination with other effective 
agents such as novobiocin, erythromy- 


those 


cin, or bacitracin. 

Dosage and route of administration: 
See Table I.  Ristoeetin is adminis- 
tered by the drip technique. The re- 


quired dosage is dissolved in 5 per 


cent dextrose in water and is adminis- 
tered in 35 to 40 minutes. For 250 
mg. of ristocetin, 125 ml. of solution 
is recommended; for 500 mg., 250 ml. 
of solution will be required; but 1 to 
2 Gm. of ristocetin may be adminis- 
tered in a single group infusion of 
500 ml. of 5 cent dextrose in 
water. The maximum concentration 
recommended for intravenous adminis- 
tration is 1.25 per eent, and the maxi- 
mum rate of administration is 2 ml. 
per minute of the 1.25 per eent con- 
centration. Sterile solutions of ris- 
tocetin may be stored for one month 
in the refrigerator without significant 


per 


loss of potency. 
Toric effects: See Table IIL. 
SENSITIVITY OF HOSPITAL STAPHY- 
LOCOCCL TO VARIOUS ANTIBIOTICS 


The hospital 
Staphylococeus susceptibility to vari- 


present status of 


ous antibioties is in a constant state of 
flux. Loeal custom of antibiotic use 
has much to do with the determina- 
tion of what per cent of strains iso- 
lated would be resistant to a given 
agent. In general, it has been ob- 
served that the majority of patho- 
genie hospital Staphylococci are peni- 
cillin-resistant. A surprising and in- 
creasing number are resistant to other 
possible antibioties as well. Table IV 
shows an analysis of 54 pathogenic 
strains whose sensitivity was de- 
termined by the tube method against 
penicillin, bacitracin, streptomycin, 
chloramphenicol, tetraeyeline, erythro- 
myein, neomycin, novobiocin, and ris- 
tocetin. Table V shows 29 combina- 
tions of possible antibioties and the 
relative effectiveness. These data, ob- 
tained at the University of Colorado 
Medical Center in 1957, reveal that 
highly effective therapy, even with 
combinations, is not too likely in the 
usual dosages and that frequently one 
has to settle for any combination which 
proves even only moderately sensitive 
by in vitro tests. 

Tables IV and V point the way 
which has previously been suggested 
by the experience of Lepper and as- 
sociates? who showed that exclusive 
use of erythromyein in a Chieago hos- 
pital, as a substitute for penicillin, 
over a six-month period resulted in in- 
ereased usefulness of penicillin in the 
treatment of previously almost uni- 
versally penicillin-resistant Staphylo- 
cocci, while erythromycin resistance 
among hospital organisms rose from 0 
to 75 per cent. When erythromycin 
was discontinued for the subsequent 
six months and penicillin reintroduced, 
the pereentage of penicillin-resistant 
strains rose from 38 to 95 per cent, 
while erythromyecin-resistant strains 
dropped from 75 to 32 per cent. 
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Perhaps another example is that re- 
lating to the deereased use of chloram- 
phenicol immediately after hematologic 
complications caused by this 
were discovered, and the subsequent 


agent 


increasing usefulness of this drug in 
antistaphylocoeceus therapy. As phy- 
sicians have now fairly well forgotten 
about chloramphenicol toxicity, its use 
and its 


has inereased tremendously 


usefulness, thereby, proportionately 
decreased. 

The indication is clear that hospital 
boards may themselves decide to re- 
strict the use of one or more potent 
antistaphylococeus agents in an effort 
to retain an ‘‘ace in the hole’’ if a 
diffieult therapeutic problem should 
arise. Chloramphenicol, 
and ristocetin might well be restricted 
voluntarily in order to reserve them 
for situations of absolute need. 


novobioein, 


SUMMARY 

A rational approach for the selee- 
tion of the proper antimicrobial agent 
in the treatment of children suffering 
from bacterial disease requires some 
basie information and a considerable 
degree of sales resistance to undue or 
premature advertising claims. It is 
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suggested that the pediatrician formu- 
late a tentative specific etiologic diag- 
nosis when faced with an illness—usu- 
ally on the basis of clinical impression 
—but occasionally by employing the 
help of bacteriologie study prior to the 
administration of the antibiotie drug 
and to give such a drug only when 
indicated. A good rule in therapy 
appears to be to give a large enough 
amount of the drug to which the 
etiologie microorganism is susceptible, 
by the proper route and as early as 
possible in infection, and to continue 
such treatment for an adequate time 
to ensure eradication of such infee- 
tion. 
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A Critical Réeview 


“Cerebro-spinal meningitis,” 


by Dr. D. G. Thomas. 


In this paper Dr. T. professes to 


present a general account of the etiology, pathology, and therapeuties of the disease; it having 
prevailed, as an epidemic, with a fearful ratio of mortality, in Central and Western New York, 


during the spring and winter of 1857. 


Had the author confined himself to an exact history of cerebro-spinal meningitis as it 
presented itself during the epidemic just alluded to, with the nature and results of the treat- 
ment adopted for its control, he would have furnished a valuable addition to the materials 
necessary for a proper understanding of the etiology, nature, and management of one of the 
most malignant and uncontrollable of the acute affections the physician is called upon to 


treat. 


In its present form the paper of Dr. T. adds nothing to our previous stock of knowledge, 
and can searcely be received as a full and comprehensive exposition of what is actually known 


in respect to the disease of which it treats. 


REVIEW IN AM. JOURNAL OF MEDICAL 
Sciences, Oct., 1858 

















IRON AS A THERAPEUTIC AGENT IN PEDIATRIC PRACTICE 


NATHAN J. Situ, M.D.* 
Maptson, WIs. 


HISTORICAL CONSIDERATIONS 


HE use of iron as a therapeutic 

agent has been known to medicine 
since Grecian times. The association of 
the metal with concepts of strength was 
responsible for its introduction into 
medicine as an appropriate curative 
agent in war wounds. The pantheistic 
Greek attributed to Mars the divine 
power of strength and force in iron 
and for centuries iron was commonly 
referred to as Mars, e.g., tincture of 
the syrup of Mars, crocus martis, saf- 
fron of Mars, ete. 

Sydenham (1624-1689) popularized 
the clinical use of iron as a somewhat 
specifie agent in the treatment of iron 
deficiency anemia in young females, 
i.e., chlorosis. Sydenham was im- 
pressed with the effectiveness of the 
simplest forms of iron and prescribed 
a syrup made by steeping iron filings 
in cold Rhenish wine. He also refers 
to an effective agent prepared by 
‘throwing some horseshoe nails in a 
few gallons of common water.’’ Syden- 
ham suecessfully treated many pa- 
tients using doses of 0.5 to 1.0 Gm. of 
iron filings daily. His therapeutic 
successes resulted from recognition of 
two of the basie principles essential 
for the effective use of iron in therapy. 
He gave an adequate dose of a simple 
iron salt and he gave it for a sufficient 

*Alfred Dorance Daniels Professor of Dis- 
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period of time. Currently it is pos- 
sible to improve on his sueceess only 
through the ability of making a more 
specific diagnosis prior to therapy.’ 

In 1713, Lemery and Geoffry demon- 
strated iron in the ash of blood. <A 
century later Jodish demonstrated a 
reduced concentration of iron in the 
blood of patients with chlorosis. The 
increasing use of the microscope soon 
led to the clear definition by Hayem 
of the hypochromic, microeytie char- 
acter of erythrocytes in anemias due 
to iron deficiency. This important 
finding permitted ready recognition of 
the patients who might be expected to 
respond to iron medication. 

Modern therapy with iron com- 
pounds dates from the observations of 
Blaud who compounded his justly 
famous pill containing equal parts of 
ferrous sulfate and potassium § ear- 
bonate. He recognized the advantages 
of using large doses of ferrous iron and 
the need for prolonged periods of 
treatment.? Blaud’s thoughts on treat- 
ment with iron were widely accepted 
and advocated by outstanding medi- 
eal authorities of the late nineteenth 
century, e.g., Niemeyer in Germany 
and Osler in this country. 

Gustav Bunge, renowned biochemist 
and nutritionist, reported in 1895 that 
inorganic iron salts administered orally 
were converted to insoluble iron sul- 
fides in the gut. These iron sulfides 
were insoluble, could not be absorbed, 
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and thus were of no use in the treat- 
ment of anemia. Even in the light of 
centuries of experience with the sue- 
cessful use of iron in the clinic, Bunge’s 
statement resulted in the essential 
abandonment of iron in treatment of 
Only 
and 


anemia for more than 20 years. 
after 1918 when Lichtenstein 


later Meulengracht demonstrated the 
efficacy of using large doses of iron in 
therapy of anemias was it again to be 
popularly used in the treatment of 


anemia. 

In the past quarter of a century 
certain advances have been made in the 
various forms of iron suitable for ad- 
ministration to patients. Stable, pal- 
atable and less irritating iron salts 
are available for oral administration. 
Parenteral iron preparations have re- 
cently been developed. Of much 
greater importance than these pharma- 
ecological advances has been the rapid 
inerease in our knowledge of the me- 
tabolism of iron both in adults and in 
growing pediatric subjects. Recently 
some insight has been gained into the 
normal nutritional requirements for 
iron. Techniques for precisely defining 
the presence of iron deficiency have 
been highly developed. The quantita- 
tive measure of iron absorption, using 
isotopie iron as well as determination 
of the metabolic fate of absorbed iron, 
has led to a more intelligent use of 
That this knowl- 
edge is so new is doubtless responsible 


iron medieation.* ° 


for the continued confusion and abuse 
of such a simple drug as iron. 

In the following discussion an at- 
tempt will be made to diseuss the thera- 
peutie uses of iron in light of current 
iron metabolism and 
our experience in dealing with hema- 
tologie problems in pediatric patients. 


knowledege of 
> 


INDICATIONS FOR THE ADMINISTRATION 
OF IRON 


Theoretically, iron should be admin- 
istered only to prevent the develop- 
ment of iron deficiency. If early ree- 
ognition of the several factors respon- 
sible for the development of iron de- 
ficiency was possible in each patient, 
preventive administration of iron 
would eliminate the deficiency states so 
commonly encountered in present-day 
pediatrie clinics. The conditions in 
which a physician might anticipate the 
eventual development of frank iron de- 
ficieney are listed in Table I. In these 


TABLE I. INDICATIONS FOR THE 
ADMINISTRATION OF IRON 





I. 0 to 4 Months of Age 
A. Prematurity 
B. Multiple births 
C. Blood loss (before, during, or after 
birth) 
D. Infants of iron-deficient mothers 
Il. 4 to 86 Months of Age 
A. Iron deficiency anemia 
B. Blood loss, including surgery 
C. Inadequate diet 
D. Malabsorption syndrome 
E. Unusual rapid growth 
III. 3 to 10 Years of Age 
A. Blood loss 
B. Malabsorption syndrome 
IV. 10 to 18 Years of Age 
A. Blood loss, including menorrhagia 
B. Unusual rapid growth 
C. Malabsorption syndrome 








situations iron therapy is indicated for 
the prevention of clinieal iron defi- 
ciency. If preventive administration 
of iron is not used, iron deficiency re- 
quiring appropriate treatment of the 
primary cause and administration of 
iron will be necessary. 

Prematurity and Multiple Births.— 
It is well established that infants re- 
ceive iron transplacentally from the 
maternal serum. The concentration of 
iron deposited in the fetal 
varies little during the various periods 


tissues 
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of gestation. However, because the in- 
ecrement in fetal mass, ineluding the 
hemoglobin mass, is greatest during the 
last trimester, a major portion of the 
total fetal iron content is acquired dur- 
ing these last weeks of intrauterine life. 
An infant born prematurely is thus de- 
prived of this important source of 
iron. In addition, his growth rate dur- 
ing the early months of life is ex- 
ceedingly great. These two factors, 
rapid growth and inadequate acqui- 
sition of iron in utero, result in the de- 
velopment of iron deficiency in these 
infants. Anemia due to iron deficiency 
may be manifest by as early as 3 to 6 
months of age. The anemia encoun- 
tered in all prematurely born infants 
prior to three months of age is not due 
to iron deficiency. At 2 to 3 weeks 
of age, iron supplementation can usu- 
ally be begun in prematurely born in- 
fants and should be continued for a 


period of 8 to 12 weeks. 


A somewhat similar situation per- 
tains to an infant born as one of twins 
or triplets. The mothers’ iron supply 
will be taxed by the demands of two 
or more growing fetuses and the sup- 
ply of iron may be less than optimal. 
In addition, these infants are often of 
small size at birth and grow at very 
rapid rates during the early months of 
life when the dietary intake of iron is 
low. The small infant resulting from 
a multiple birth, like the premature, 
will manifest evidences of iron defi- 
ciency at 3 to 6 months of age. Iron 
supplementation to prevent the de- 
velopment of iron deficiency anemia 
should be started at 3 to 4 weeks of 
age and continued for a period of 8 to 
12 weeks. 

It is generally accepted that normal 
infants are born with sufficient iron to 
satisfy their needs for the first few 
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months of life. The largest part of 
this iron reservoir is to be found at 
the time of birth in the cireulating he- 
moglobin mass itself. The hematocrit, 
and particularly the red cell mass, per 
unit of body weight is significantly 
greater at birth than in older age in- 
fants. As the fetal erythrocytes disap- 
pear from the circulation, their iron 
is retained in the body and satisfies the 
larger part of the demands for iron of 
future growth. It is evident that any 
loss of infant blood prior to, during, 
or shortly after birth will deprive the 
growing infant of sources of iron that 
cannot be replaced from normal dietary 
sources.* 

Recent experience has emphasized 
the frequency with which blood loss 
can occur in the prenatal or perinatal 
period. Chown first drew attention to 
fetal blood loss occurring into the ma- 
ternal circulation.* Unusual placental 
abnormalities associated with placenta 
previa and abruptio placentae may 
result in loss of fetal as well as ma- 
ternal blood. In cesarean section, fe- 
tal blood may be lost in accidental in- 
cision of the placenta or by the very 
prompt interruption of the umbilieal 
circulation. Bleeding from the cord 
may occur postnatally, or significant 
amounts of blood may be lost during 
circumcision operations. In any of 
these instances, whether or not actual 
anemia is defined, the infant who has 
lost blood will profit from the admin- 
istration of iron starting after 2 to 3 
weeks of age. Full therapeutic doses of 
iron should be given to such infants 
for a period of 6 to 8 weeks. 

Considerable controversy exists as to 
the significance of iron deficiency in the 
mother during pregnancy in the causa- 
tion of iron deficiency in early infancy. 
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In an American urban population, 
Lund and co-workers have recently 
demonstrated a high incidence of iron 
deficiency during late pregnancy.’ 
How severe such a deficiency may be 
before the supply of iron to the infant 
is compromised remains an unan- 
swered question. In the presence of 
a clinically apparent iron deficieney in 
the mother, administration of iron sup- 
plementation to the infant for 2 to 3 
months early in life is recommended. 


Four Months to 3 Years of Age.— 
Quite precise information is now avail- 
able as to the iron content of a normal 
infant at birth. It is possible to eal- 
culate the infant’s iron needs for nor- 
mal gains in hemoglobin and other 
iron-containing body tissues during 
various periods of infancy. Likewise 
the amount of iron absorbed from a 
normal diet has been quantitatively de- 
termined recently. These studies 
demonstrate that a normal diet which 
includes iron-supplemented cereals, 
meats, and other iron-containing foods 
ean normally satisfy these demands 
during the rapid growth periods of in- 
fancy. Thus, routine supplementa- 
tion of infants’ diets with medicinal 
iron is not indicated. However, the 
margin of adequacy of dietary sources 
of iron is not great. Extremely rapid 
growth, illness, or transient periods of 
poor dietary intake can easily inter- 
fere with the normal balance of iron 
intake and demand. These are situa- 
tions in which medicinal iron supple- 
mentation is necessary for optimal nu- 
trition. 

In the age group from 4 months to 
3 years, iron medication will most of- 
ten be used in the treatment of iron 
deficieney anemia that has developed 
as a result of perinatal blood loss, pre- 
mature birth, or the inadequate dietary 
intake of iron. 


Iron deficiency of nutritional origin 
is limited almost entirely to this age 
group, being due most commonly to in- 


adequate diet supervision. Treatment 
of nutritional iron deficiency is pri- 
marily coneerned with correction of 
the inadequate diet after first deter- 
mining the basic cause for the inges- 
tion of the poor diet. Problems of 
parent education, parent-infant rela- 
tionships, or economic insufficiency will 
usually be found to be the actual causa- 
tive factor responsible for nutritional 
iron deficiency. Lron deficiency of nu- 
tritional origin may well be looked up- 
on as a ‘‘symptom’”’ rather than a ‘‘dis- 
ease,’’ the basic etiology being some 
environmental disturbance. Treat- 
ment with medicinal iron, although 
important, is secondary to whatever 
activity is needed to provide more de- 
sirable environmental conditions for 
the patient. 

Any loss of blood involves the loss 
of hemoglobin iron; approximately 1.0 
mg. of iron in each milliliter of packed 
erythrocytes lost. Therefore the loss 
of blood as the result of traumatic or 
surgical experiences can result in in- 
creased demands for iron that may not 
be met by even an optimal diet in the 
growing infant. The loss of even 50 
to 100 ml. of blood will result in in- 
éreased demands for iron that may not 
be available from the diet for several 
weeks in a rapidly growing infant. 
The use of medicinal iron is frequently 
indicated for periods of 4 to 8 weeks 
following surgery or other experiences 
associated with loss of blood. 

The absorption of iron from the gas- 
trointestinal tract will be compromised 
in infants suffering from any one of 
a variety of gastrointestinal disorders. 
Recent studies have shown that essen- 
tially no iron is absorbed in the pres- 
ence of infectious diarrhea in infancy. 
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Likewise, in more chronic disorders of 
the gastrointestinal tract, e.g., celiac 
syndrome, sprue, malabsorption syn- 
drome, assimilation of iron from the 
diet will be significantly impaired. A 
period of medicinal supplementation 
is thus indicated following acute epi- 
sodes of diarrhea if they are frequent 
or unduly prolonged. In the presence 
of chronie intestinal dysfunction, iron 
supplementation must be considered. 
On oceasion, orally administered iron 
salts will accentuate the symptoms of 
the gastrointestinal disturbance and 
intramuseular iron dextran can be 
used with advantage. 


Three to 10 Years of Age.—Iron de- 
ficiency of dietary origin is almost 
never encountered in this age group. 
The deceleration of the growth rate, 
the greater variety of available foods 
and inereasing independence of the 
child in selecting his diet are all fae- 
tors in assuring an adequate dietary 
intake of iron. Quantitative studies of 
iron absorption have shown that chil- 
dren between 3 and 10 years of age 
absorb less iron from foods than do 
either infants or adolescents where the 
growth rate and therefore the demand 
for iron is greater.* 

The loss of iron in the form of blood 
loss (acute or chronie hemorrhage) is 
the most common indication for iron 
administration in this group.” 
Iron deficiency after the age of 3 and 
before the onset of menstruation and 
in the absence of frank gastrointestinal 
malfunction of long standing, always 
indicates blood loss. The most impor- 
tant aspect of management of iron de- 
ficiency anemia in this age group is 
determination of the site of blood loss 
correction. Unrecognized 
bleeding from the _ gastrointestinal 
tract. has proved to be a common find- 


age 


and its 


IRON AS THERAPEUTIC AGENT 41 


ing in this rather unusual group of 
patients. Diaphragmatic hernia or ul- 
cerated anomalies of the large or small 
bowel should be sought for and surgi- 
eally corrected when found. — Iron 


medication is of secondary importance 
in the management of such patients. 
Full therapeutic doses of iron should 
be given until 6 weeks after the hemo- 
globin has returned to normal levels. 


Chronic infections and infestations, 
particularly with hookworm, causing 
uleeration, loss of blood, and malfune- 
tion of the intestinal tract, will result 
in iron deficiency. Eliminating the 
primary causative factor and adminis- 
tration of medicinal iron for a suffi- 
ciently prolonged period are obviously 
indicated here. When disease states 
exist that are not promptly corrected 
by available therapy, such as ulcerative 
colitis, and when such conditions may 
be made worse by the oral administra- 
tion of iron compounds, intramuscular 
iron dextran can be used. 


Pediatric Patients Over 10 Years of 
Age.——The inerease in the rate of 
growth that oceurs prior to puberty 
and during adolesence increases the 
demand for iron. Although frank iron 
deficiency anemia of dietary origin is 
not seen in this age group, it has been 
shown that the rapidly growing ado- 
lescent absorbs more iron from his diet 
and thus normally has increased de- 
mands for this nutrient. Although 
precise information is lacking as to 
the incidence of mild degrees of iron 
deficiency not manifest as true anemia, 
it is reasonable to suppose that low 
dietary intakes of iron or unusual losses 
of iron by blood loss could readily pro- 
duce needs for iron supplementation in 
this age. 

The adolescent girl is much more 
susceptible to such disturbances in iron 
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balance than boys at this age. Injudi- 
cious dietary restrictions are not infre- 
quent. The onset of menstruation with 
frequent and often profuse menstrual 
low may result in demands for iron 
that cannot be met by dietary sources. 
Dietary counseling, and attention to 
the menstrual history in this age group 
will frequently reveal situations where 
supplemental iron medication is needed 
to achieve optimal nutrition. 
Gastrointestinal disease causing 
blood inability to assimilate 
iron will be encountered during adoles- 
Its sig- 


loss or 


cence as in younger children. 
nificance in regard to iron balance is 
no different. 


METABOLISM OF 
IRON SALTS 


THE ADMINISTERED 

No aspect of the problem of iron 
metabolism has been diseussed more 
than the absorption of iron from the 
gastrointestinal tract. However, the 
technical complexities of experimenta- 
tion in this area have resulted in rela- 
tively little quantitative study of iron 
absorption until recently. Several in- 
vestigators have shown that the iron 
of ferrous iron salts is absorbed more 
efficiently than is ferrie iron. Two 
iron salts commonly used therapeuti- 
cally have been studied quantitatively. 
Ten to 15 per cent of a therapeutic 
dose of ferrous sulfate is absorbed 
whereas only 1.5 to 3.0 per cent of fer- 
ric ammonium absorbed.'® 
Ilowever, when either ferrous or fer- 
ric iron is ingested in small amounts, 
as in food, the differences in per cent 
of absorption are not significant. If 
large amounts of ferrie iron are admin- 


citrate is 


istered, even though the per cent ab- 
sorbed is less than when ferrous salts 
are given, a response in hemoglobin 


level can be expected. Ferrie am- 


monium citrate has been used as a 
therapeutically effective form of iron 
for many years. Gastrointestinal in- 
tolerances to the large doses required 
have been frequent. There is un- 
equivocal evidence that ferrous iron is 
assimilated more readily than ferric 
iron. This is in keeping with the 
knowledge that ferric iron must be 
reduced to the ferrous state before it 
is absorbed. Therefore, the use of 
ferrous salts of iron is recommended 
as superior agents in iron therapy. 
Many factors are known to influence 
the absorption of iron salts from the 
gastrointestinal tract. Iron is ab- 
sorbed more readily in iron-deficient 
subjects. Normal infants will absorb 
an average of 10 to 20 per cent of orally 
administered ferrous sulfate in solu- 
tion; iron-deficient children 5 to 10 
per cent more."' Excessive iron in 
the body has been thought in the past 
to prohibit assimilation of additional 
iron from the gut. Recent studies 
clearly indicate that such protection 
is not effectively operating in regard 
to either food iron or medicinal iron.® 


A variety of food factors influence 
the absorption of iron from the gut. 
The simple bulk of food given with a 
dose of ferrous iron will interfere with 


its efficient absorption. Iron salts are 
absorbed in higher percentage in a 
fasting state. Foods with a high phos- 
phate content such as milk and certain 
cereals will interfere with the absorp- 
tion of iron salts. This effect is de- 
pendent upon the ratio of iron and 
phosphate present. The inhibitory ef- 
fect is most evident when large doses 
of iron such as are used in therapy 
are given with relatively large amounts 
of milk."' The absorption of the small 
amounts of iron bound to protein oc- 
eurring naturally in milk or that iron 
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added to iron-enriched infant’s ce- 
reals is absorbed as efficiently as other 
forms of food iron.‘ 

A variety of substances have been 
added to iron salts in therapeutic com- 
pounds that are supposed to increase 
the absorption of the iron and _ in- 
crease its effectiveness in treatment. 
Of all of these, only vitamin C has any 
experimentally established rationale. 
The potent reducing action of ascorbic 
acid aids in maintaining ferrous iron 
in the reduced and readily absorbable 
form for more prolonged periods in 
the upper intestinal tract, thus en- 
haneing its absorption. It is important 
to note that large amounts of vitamin 
C, approximately 1 Gm., are needed to 
produce such an effect."* Tron added 
to orange juice containing approxi- 
mately 50.0 mg. of vitamin C is ab- 
sorbed no more efficiently than when 
given alone. 

The level of hemoglobin and the 
erythropoietic activity of the bone mar- 
row would appear to influence the ab- 
sorption of iron from the gut.’* Iron 
is absorbed in greater than normal 
amounts in anemic individuals even if 
the body’s iron content is increased. 
The obvious danger presented by such 
a phenomenon is the indiscriminate ad- 
ministration of iron to anemic individ- 
uals who may have hemosiderosis and 
who absorb more than normal amounts 
of iron from their diets. Prolonged 
oral administration of iron salts to 
such persons has resulted in fatal 
hemochromatosis. 

Although the total amount of iron 
absorbed from medicinal iron prepara- 
tions will increase with increasing dos- 
age, the per cent of the dose of iron 
absorbed will be decreased when more 
than approximately 30 mg. of elemen- 
tal iron is given in a single dose to an 
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infant or young child. Therefore, 
iron is given most effectively in divided 
doses. In view of the interference of 
the above-mentioned food factors 
with the absorption of iron, the medi- 
cation is best given in a fasting state."’ 

Onee iron is absorbed from the gut 
it is transported in the plasma-bound 
to iron-binding protein (syn. trans- 
ferrin, siderophilin). In the anemie, 
iron-deficient individual the absorbed 
iron is promptly transported to the 
marrow and over 95 per cent is metab- 
olized into hemoglobin iron within a 
few days. Only after the hemoglobin 
level has returned to normal will iron 
be available to replenish storage re- 
serves. For this reason iron medica- 
tions should be administered for 4 to 
6 weeks after the hemoglobin level 
has reached normal values so that nor- 
mal iron stores will be available to 
meet the future demands of growth 


and possible blood loss. 
A short time after iron is parenter- 


ally administered it is widely dis- 
tributed in reticulo-endothelial cells 
throughout the body. The iron is 
available to the bone marrow for hemo- 
globin formation at a rate that appears 
to be limited by the rate at which 
erythropoietic tissues can produce 
hemoglobin rather than by the rapidity 
with which iron is made available. 
Thus, the rate of increase in hemo- 
globin is not significantly more rapid 
in patients with iron deficiency anemia 
treated with parenteral forms of iron 
than when optimal oral iron medica- 
tion is given. 


THE ADMINISTRATION OF MEDICINAL 


IRON 
Oral Iron Medication—The Phy- 


sician’s Desk Reference lists 170 prep- 
arations recommended as useful in the 
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prevention and treatment of iron de- 
ficiency anemias. None is more effee- 
tive than simple ferrous sulfate, most 
are more expensive and many are 
more dangerous. 

It has already been mentioned that 
ferrous salts are more effectively ab- 
sorbed from the gut than ferric salts. 
Either ferrous sulfate or ferrous glu- 
conate is a suitable therapeutic agent. 
Ferrous sulfate is available in palat- 
able concentrated form which can be 
administered in drop doses with symp- 
toms of gastrointestinal intolerance en- 
countered rarely in infants and young 
children. 

Molybdenum added to iron prepara- 
tions (Mol-Iron) for oral administra- 
tion has not been shown to add to its 
effectiveness. Cobalt in combination 
with iron (Roneovite) likewise has not 
been shown to inerease the effective- 
ness of the medication.” This drug 


has been proved to have a toxie goitro- 
genie effect, particularly when given to 
young infants.™ 


Vitamin C combined with simple 
iron salts has recently been made avail- 
The amount of vitamin C used 
per 


able. 
in these preparations, 250 mg. 
dose, has not been shown to be suffi- 
cient to significantly enhance the ab- 
sorption of iron. Experience with 
attempts to combine more vitamin C 
with iron in liquid preparations for 
infants has resulted in a very high in- 
cidence of vomiting and gastrointesti- 
nal intolerance. 

The recommended therapeutic prac- 
tice is to use simple ferrous salts in the 
prevention and treatment of iron de- 
ficiency states. A total dose of 60 to 
75 mg. of elemental iron is given daily. 
The medication is given in at least two 
divided amounts each day to assure 


optimum absorption. The practice of 
giving gradually increasing doses of 
iron and administering the medication 
after meals is commonly advocated in 
adults where gastrointestinal intoler- 
ance to iron salts is not uncommon. 
With the ferrous sulfate concentrates 
available, gastrointestinal symptoms in 
infants or young children have not 
been commonly encountered even when 
starting therapy with full therapeutic 
doses and giving the medication to 
fasting subjects. 

Less concentrated forms of iron in 
liquid form such as elixirs of ferrous 
sulfate have been found effective medi- 
cations for use in infants and young 
children in the past. The staining of 
the teeth and the required 4 to 8 e¢.c. 
doses which may be difficult to admin- 
ister frequently to very young infants 
are distinct disadvantages to their use 
when compared to currently available 
iron concentrates. Where cost is a 
major factor in treatment, elixirs of 
ferrous sulfate will be found somewhat 
less expensive than the concentrated 
preparations. 

In older children, tablets of ferrous 
sulfate (0.2 Gm.) or ferrous gluconate 
(0.3 Gm.) will often be more suitable 
than liquid preparations. One or two 
tablets are given 3 times daily provid- 
ing a total daily dose of 220 to 440 
mg. of iron. In older children, gastro- 
intestinal symptoms of nausea, vomit- 
ing, or abdominal pain will oceasion- 
ally be eneountered if iron is taken 
when the stomach is empty. In addi- 
tion, school-aged children will take the 
medication with more regularity if it 
is given at mealtime. For these rea- 
sons iron tablets are best taken 3 times 
daily with, or immediately following, 
meals. 
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Parenteral Administration of ITron.— 
It is regrettable that all too often par- 
ents and physicians alike have a poorly 
controlled enthusiasm for injectable 
forms of medication. It is hoped that 
the enthusiasm for recently available 
injectable preparations of iron would 
be seriously tempered by the following 
well-established facts regarding iron 
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istered iron for long periods or use in 
patients not iron deficient may pro- 
duce toxie iron-overload. 

4. There is no increase in the rate of 
hemoglobin production in _ patients 
treated with parenteral iron, when 
compared to those treated with oral 
iron, that is clinically significant. (See 
Fig. 1.) 


TREATMENT OF IRON DEFICIENCY ANEMIA 
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Fig. 1.—Reticulocyte and hemoglobin response to 


OAYS 


iron therapy. 


These observations on a pair of iron-deficient twins illustrate the similarity in response to 


oral and intravenously administered iron. 
Coleman, Stevens, and Finch: 
lisher. ) 

compounds now available for both in- 
travenous and intramuscular injection. 

1. Only a rare patient with iron de- 
ficiency anemia fails to tolerate and 
respond satisfactorily to iron salts 
given by mouth. 

2. Toxie reactions following paren- 
terally administered iron do oceur and 
may occasionally be severe. 

3. The body has no normal mecha- 
nism for the excretion of iron. Indis- 
criminate use of parenterally admin- 


There is an identical response in each twin. 


Blood 10: 567, 1955, by permission of the authors and pub- 


(From 


An iron compound suitable for par- 
enteral injection has been sought for 
over sixty vears. In the past decade, 
saccharated iron oxide has been given 
wide trial as an intravenously admin- 
istered form of iron. There is no 
doubt of its effectiveness in correcting 
iron deficits that exist within the body. 
Some, but not all, investigators have 
found a somewhat more rapid rise in 
hemoglobin and reticulocyte levels fol- 
lowing its administration when com- 
pared to results obtained with orally 
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administered iron. Unfortunate shock- 
like side reactions and local reactions 
at the injection site are not uncommon, 
particularly in infants and small chil- 
dren. Deaths attributed to its use in 
premature and very small infants have 
been observed. In rare instances of 
severe gastrointestinal disease, where 
iron was poorly absorbed or not toler- 
ated well, saccharated iron oxide has 
been useful in the past.’® 

Since 1954, an iron-dextran mixture 
suitable for intramuscular administra- 
tion has been available (Imferon) and 
has replaced saccharated iron oxide as 
a usable form of parenterally adminis- 
tered iron. Toxie reactions to its ad- 
ministration are much less frequently 
encountered and less severe in nature 
than those experienced with the use of 
saccharated iron oxide. The therapeu- 
tie effectiveness of this material in cor- 
reetion of iron deficiencies is now well 
established. It is important to remem- 
ber that the rate of hemoglobin rise is 
not significantly more rapid than that 
seen following oral iron therapy. How- 
ever, when oral iron medication can- 
not be given, the intramuscular iron- 
dextran preparation affords an excel- 
lent method for providing necessary 
iron. 

Successful use of parenteral iron is 
dependent upon the appropriate use 
of the material in patients specifically 
diagnosed as being iron deficient. If 
the patient is truly iron deficient his 
iron deficiency will be corrected by the 
use of intramuseular iron. Rarely, in 
pediatrie practice, is one justified in 
using intramuscular iron in a thera- 
peutic trial in order to make a diag- 
nosis of iron deficiency anemia. Clini- 
“al findings and readily available 
hematologie studies are almost always 
sufficient for diagnostie purposes. 


Inasmuch as there is no normal 
mechanism by which the body ean ex- 
crete iron, the amount of parenterally 
administered iron must not greatly ex- 
ceed that needed to correct any exist- 
ing deficit. Therefore, the dose of in- 
tramuseularly administered iron must 
be specifically caleulated for each pa- 
tient. The hemoglobin level, the total 
hemoglobin deficit, and estimated iron 
storage deficit are caleulated in deter- 
mining the dose. 


THE RESPONSE TO IRON THERAPY 


The response to iron therapy is 
highly predictable and will be mani- 
fest in an improvement in general 


well-being, with rather prompt disap- 
pearance of symptoms of irritability 


and anorexia. Laboratory studies will 
show a reticuloeytosis in proportion to 
the severity of anemia present and a 
gradual, predictable increase in hemo- 
globin concentration will result. The 
erythrocyte count will also increase. 
Within 2 to 4 days after proper ad- 
ministration of adequate doses of oral 
iron a readily apparent change is 
noted in the over-all behavior of a 
moderate to severely iron-deficient in- 
fant. Irritability and inactivity that 
are often noted in such infants dis- 
appear to a large extent. The appe- 
tite improves and the infant will begin 
to take normal diet with a certain 
degree of enthusiasm. An adequate 
explanation for this clinical change is 
lacking. It is obvious that no detecta- 
ble change in the hemoglobin level 
occurs in this brief period which ean 
explain the clinical improvement. It 
has been shown that vital, iron-con- 
taining heme compounds other than 
hemoglobin are not synthesized nor- 
mally in the presence of iron deficiency 


in animals."* If the same is true in 
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iron-deficient infants one can postulate 
that the availability of iron for the 
synthesis of these compounds allows 
prompt correction of many of their 
compromised functions. 

A transient reticuloeytosis follows 
the administration of iron in patients 
with iron deficiency anemia. The re- 
ticulocyte response will vary in pro- 
portion to the severity of the anemia. 
The reticulocyte rise is not as great as 
that seen in response to liver therapy 
in megaloblastic anemias of similar 
severity. Its transient nature demands 
that frequent reticulocyte counts be 
done if the peak response is to be 
demonstrated. In infants and chil- 
dren the peak of the response will be 
found between the fourth and the 
tenth day after beginning therapy. 

It is often impractical to demon- 
strate the response to therapy by do- 
ing frequent and accurate reticulocyte 
determinations. In the absence of a 
considerable degree of anemia it may 
be impossible to demonstrate any re- 
ticuloeyte rise. For these reasons it is 
often more practical to measure the 
effectiveness of the iron therapy by 
following increases in hemoglobin con- 
centration over a period of a few 
weeks. 

Over 95 per cent of the iron absorbed 
will be promptly incorporated into 
hemoglobin. If an average of 20 per 
cent of the orally administered iron is 
absorbed, it is possible to calculate 
with some precision a predictable in- 
crease in hemoglobin in response to 
therapy. A rise of between 0.15 and 
0.25 Gm. of hemoglobin per 100 ml. 
daily is an anticipated adequate re- 
sponse to iron. The rise does not be- 
gin until after a 5- to 7-day lag period 
during which the first available iron is 
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being metabolized into hemoglobin and 
delivered to the circulation. The lim- 
itations of hemoglobinometry as well 
as the physiological variations in hemo- 
globin concentration make detection of 
hemoglobin changes of less than 2.0 to 
3.0 Gm. per cent meaningless in con- 
fidently evaluating the response to iron 
therapy. Allowing for optimum in- 
crease in hemoglobin concentration of 
approximately 0.20 Gm. per cent daily 
and a lag period of 5 to 7 days it is 
advisable to plan a period of 3 weeks 
of treatment before attempting to de- 
tect an inerease in hemoglobin that can 
be demonstrated with confidence. The 
practice of determining the hemoglo- 
bin rise approximately 3 weeks after 
beginning iron therapy in iron defi- 
ciency anemia is strongly recom- 
mended. <A _ satisfactory rise in the 


hemoglobin confirms the diagnosis of 
iron deficiency and assures the physi- 


cian that the medication is being given 
properly. 

The hemoglobin will be expected to 
continue to inerease at the originally 
established rate until near normal 
levels are reached. When the anemia 
is corrected, iron will be absorbed in 
smaller amounts and is probably still 
used for new hemoglobin synthesis."* 
Iron, probably from normally de- 
stroyed erythrocytes, will be diverted 
to storage sites at this time. 

An inerease in erythrocyte count 
will parallel the rise in hemoglobin. 
The unavoidable error in the enumera- 
tion of the erythrocytes makes the 
changes in their numbers a less suit- 
able measure of a patient’s response to 
iron. It is well established that in- 
creased rates of hemoglobin and eryth- 
roeyte production will accompany 


the administration of iron in iron 
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deficiency anemia, until the hemoglo- 
bin concentration and not the erythro- 
cyte level reaches normal. Many hypo- 
chromie microcytie erythrocytes de- 
livered to the cireulation prior to the 
beginning of treatment have a normal 
cireulating life span. The rapid addi- 
tion of newly formed red blood cells to 
the cireulation following institution of 
iron therapy will result in a transient 
After a few weeks of 


erythroeytosis. 
iron therapy, erythrocyte counts of as 


high as 6 to 7 million per eubie milli- 
meter may be encountered. 

Reasons for Failure to Respond to 
Tron Medication.—The most frequently 
encountered reason for failure to ob- 
serve a rise in hemoglobin following 
administration of iron to an anemic 
infant or child is an error in diagnosis. 
An anemia due to some other cause 
may be found by more extensive study. 
Occasionally, normal levels of hemo- 
globin in early life will be erroneously 
interpreted as representing an anemia. 
Iron administration will not influence 
these normal hemoglobin concentra- 
tions. 

Failure to respond in the patient 
with true iron deficiency anemia may 
result from inadequate amounts of iron 
having been preseribed or adminis- 
tered. Ordinarily effective amounts of 
iron may be given improperly, added 
to milk, mixed with cereal, or in a 
single daily dose, with little or no re- 
sponse in the hemoglobin level. 

The presence of complicating dis- 
orders that interfere with normal 
hematopoiesis will result in a failure 
of iron to be properly metabolized for 
the production of hemoglobin. Active 
infection, azotemia, and hypothyroid- 
ism are conditions in early life that are 
incompatible with normal utilization 


of iron. 


Failure to respond to iron is all too 
often attributed to a specific inability 
to absorb administered iron from the 
gut. We have never encountered an 
infant or child who could not absorb 
iron who did not have multiple absorp- 
tive defects. A review of the literature 
supports the extreme rarity of such a 
finding. Most adults thoucht to have 
suffered from an inability to absorb 
iron have been found to be suffering 
from sprue or other forms of malab- 
sorption syndrome. The problems of 
diagnosis, proper administration of the 
medication, and the existence of com- 
plieating disease must be considered in 
detail before attributing failure to 
respond to iron medication to lack of 
absorption of iron. 


COMPLICATIONS OF IRON THERAPY 


Oral iron therapy owes much of its 
widespread usefulness and popularity 
to its being one of the safest of drugs. 
There is a fiftv-fold margin between 
an effective therapeutic dose and a 
lethal oral Minor degrees of 
gastrointestinal intolerance may be 
seen in older children who will com- 
vomiting, diarrhea, 


dose. 


plain of nausea, 
constipation, and some abdominal dis- 
Although these symptoms 
are rarely severe they must be dealt 
with effectively if the child is to be 
expected to continue therapy for sev- 
eral weeks. It may be helpful in these 
children to initiate treatment with a 
small dose of iron and gradually in- 
crease the intake to full therapeutic 
amounts. A change to a different iron 
salt is often worthy of trial. 


comfort. 


Ingestion of liquid iron preparations 
may produce a disturbing, although 
temporary, black staining of the teeth. 
When elixirs of iron are prescribed, a 





SMITH: 


straw might be used for administra- 
tion of the drug if the patient is old 
enough to use a straw. With use of 
drop preparations, the mother should 
be instructed to administer the dose 
far back on the tongue. The use of 
plastie calibrated droppers makes this 
a safe procedure in small infants. 
Such precautions greatly minimize dif- 
fieulty with dental staining. 

Administration of therapeutic 
amounts of iron by mouth will almost 
always result in the stools becoming a 
deep black color due to the increased 
content of iron sulphides. It is well 
to anticipate this occurrence in discus- 
sions with an apprehensive mother. 
Likewise failure to observe a change in 
color of the stool may indicate irregu- 
lar administration of inadequate 
amounts of iron by the mother. 

Reactions and complications follow- 
ing parenteral administration of iron 
have been frequent, particularly with 
the use of intravenously administered 
saccharated iron oxide. An incidence 
of from 5 to 70 per cent reactions has 
been reported in large series.*° Local 
reactions occur at the site of injection 
with thrombophlebitis, induration and 
cellulitis and sloughing of tissues oc- 
eurring if extravasation of the ma- 
terial occurs during injection. General 
reactions have varied in severity with 
mild flushing, apprehension, chest pain, 
and even profound shock being re- 
ported. The author has been informed 
of two deaths in premature infants 
following the administration of 50 mg. 
of saccharated iron oxide intrave- 
nously. One death has been reported 
in an adult. 

Reactions to administration of iron- 
dextran intramuscularly have been re- 
ported as occurring less frequently 
and are less severe than those en- 
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countered with the use of intravenous 
iron. When iron-dextran is given in- 
travenously a higher incidence of side 
reactions occurs. Discomfort at the 
site of injection and a discoloration of 
the overlying skin, which may remain 
for many months, are the most fre- 
quently encountered untoward reae- 
tions. Proper care in injecting the 
material deep in the mass of a muscle 
will avoid this latter complication. 

Contraindications to the Use of Tron. 
—The therapeutic use of iron com- 
pounds should be restricted to their 
use in the prevention and treatment of 
iron deficiency states. Other uses can 
be considered wasteful and potentially 
dangerous if continued for prolonged 
periods. Both of these complications 
are accentuated with the injudicious 
use of parenteral iron. 

Recent clinical experience leaves lit- 
tle doubt that irreversible organ 


damage can be the end result of iron 
overload produced by prolonged and 
excessive oral or parenteral adminis- 


tration of iron.’ Inasmuch as the 
presence of anemia is associated with 
inerease in the absorption of iron, the 
administration of iron for prolonged 
periods in anemias other than those 
due to iron deficiency is certainly to be 
avoided. It is hoped that widespread 
use of recently available iron for par- 
enteral injection will not be aeccom- 
panied by an increasing incidence of 
chronie iron poisoning. 

The use of iron-containing com- 
pounds as nonspecific ‘‘tonies’’ and 
placebos has no place in the critical 
practice of pediatrics. 

Acute Iron Poisoning.—Accidental 
ingestion of large amounts of medici- 
nal iron by small children produces 
serious and often fatal toxicity. When- 
ever iron is prescribed, particularly in 
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tablet or capsule form, the potential 
danger of accidental poisoning must be 
borne in mind. The parent and the pa- 
tient, if an older child, must be alerted 
to the dangers of having 
younger children or infants aecciden- 
tally ingest large numbers of the iron- 
containing tablets. Prescriptions ean 
he written for only a week to 10-day 
If this is 
inconvenient the ean be 
supplied in more than one container. 
In dispensing the medication, the phar- 
macist should be encouraged to use 
**safety caps’’ on all bottles. The par- 
ent should be specifically instrueted to 
destroy any of the iron tablets not 
used when treatment is completed. 
Pediatricians can profitably diseuss the 
problems of prevention of iron poison- 
ing with obstetricians who preseribe 
iron tablets with great frequeney to be 
taken into homes where there are small 
children. 


possible 


supply which ean be refilled. 


medication 


SUMMARY 


1. Iron salts have a well-established 
role in the prevention and treatment 
of iron deficiency states. 

2. Iron should be administered as a 
simple iron salt, in divided doses, and 
for adequate periods of time. Adjunets 
such as cobalt, folie acid, molybdenum, 
copper, and ascorbie acid are of no 
practieal use in the treatment of iron 
deficieney. 

3. In rare instances in which chronie 
gastrointestinal disease prohibits the 
absorption of oral iron, iron-dextran 
ean be given intramuscularly. In other 
situations it is no more effective than 
iron salts given by mouth. 

4. Specific diagnosis is the keystone 
to suecessful and safe iron therapy. 
Chronie, toxie iron overload is a poten- 
tial danger in any patient being given 
iron in the absence of a proper diagno- 
sis. 


5. The danger of accidental, acute 
iron poisoning in small children must 
be appreciated by any family in which 
medicinal iron is to be used. 
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IMMUNIZATION METHODS AND MATERIALS 


RaNbOoLPH Batson, M.D., AND Amos Curistiz, M.D. 
NASHVILLE, TENN. 


MMUNIZATION procedure is a dy- 

namie subject in need of constant 
evaluation. This is emphasized by the 
periodie introduction of new effective 
vaccines. In planning any program 
for vaccine administration one must 
consider foremost the importance of 
establishing resistance to all possible 
infections as early in life as is reason- 
ably possible. The use of complex 
antigen mixtures rather than individ- 
ual antigens has received increasing 
attention since the work of Zoeller and 
Ramon,' and physicians now generally 


accept the dictum that combined vac- 
cines should be employed wherever 


possible. There are basic reasons why 
combined vaccination is preferable: 
Immunization programs are more suc- 
cessful when the number of injections 
and thereby the number of physician 
visits are reduced to a minimum; emo- 
tional disturbance is reduced by de- 
creasing the number of injections; and 
the period of time necessary to estab- 
lish immunity is shortened, and thus 
by use of modern schedules of com- 
bined vaccine administration a degree 
of protection to several diseases may be 
assured by the age of 6 months. As 
important as this is in private practice, 
the use of multiple antigens in public 
health and well-baby eclinie practices 
is even greater. Table I illustrates the 


From the Department of Pediatrics, Vander- 
bilt University School of Medicine, Nashville, 
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need for early protection by emphasiz- 
ing the variability in the persistence 
of passively aequired immunity in the 
infant. This summary deals with the 
administration of antigens in both sin- 
gle and combined forms; however, it 
should be emphasized that, except in 
special situations, combined vaccine 
mixtures should be employed. 


TABLE I, PASSIVE TRANSFER OF NATURALLY 
ACQUIRED IMMUNITY FROM MOTHER 
To BaBy* 


| —-s DURATION OF 


DISEASE PROTECTION 


Pertussis 
Chicken pox 
Smallpox 
Measles 
Mumps 


None 

Very brief 
Very brief 
4-5 months 
4-5 months 


6-9 months 
6-12 months 
10-12 months 


Diphtheria 
Poliomyelitis 
Searlet fever 


*Present only if mother experienced infec- 
tion, 


Although much of the following re- 
port concerns materials and methods 
long accepted and applied in the prae- 
tice of preventive pediatrics, it also 
represents impressions that grew from 
investigative studies conducted in the 
Vanderbilt Well Baby and Family 
Clinie.2-° 
For information on the less com- 
monly used vaccines not mentioned in 
this report, readers should refer to the 
Report of the Committee on the Con- 
trol of Infectious Diseases of the 


American Academy of Pediatries.’ 
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POLIOMYELITIS 


Poliomyelitis vaccine has only re- 
cently been introduced into routine 
preventive practices and for this rea- 
son considerable space will be devoted 
to its application. It is generally 
agreed that poliomyelitis vaccine is 
effective in reducing the paralytic ef- 
fects of acute poliomyelitis.» ® This 
emphasizes the need for all possible 
information coneerning the effective- 
ness of the vaccine under varying con- 
ditions, in extremely young infants, 
and the relation that this may have to 
other immunizing agents. 

The of new immunization 
procedures depends on whether or not 
they ean be utilized in routine immuni- 
zation programs and other preventive 
pediatrie practices. Thus poliomyelitis 
vaecine should be given as early in life 
as possible and, when possible, in com- 
bination with other antigens. Studies 
recently reported permit some conclu- 


success 


sions in this regard.° 

Fig. 1 depicts the antibody response 
of extremely voung infants to poliomy- 
elitis vaccine given separately and com- 
bined in the same syringe with other 
antigens. Injections were begun at 
the age of 6 weeks, following the sched- 
ule shown in Table II. Polio-pertussis 


Il. ScHEDULE FOR VACCINE 


ADMINISTRATION 


TABLE 


AGE IN MONTHS VACCINE 

1.5* Poliomyelitis, smallpox, 
and pertussis 

Poliomyelitis, DPT 

DPT 

DPT 

Poliomyelitis 

No injection 

No injection 


3.0* 

4.5 

6.0 
10,0* 
10.5" 
14.5* 


*Blood obtained for antibody studies. 


and polio-DPT mixtures were made 
prior to the injection. 


immediately 


The results of these studies led the 
authors to the following conclusions: 
poliomyelitis vaccine administered to 
infants as voung as 6 weeks and given 
according to the usually recommended 
schedule results in a satisfactory anti- 
body response; the response to polio- 
myelitis vaccine mixed with pertussis 
vaccine and “DPT’* and given im- 
mediately as one injection is satisfae- 
tory; the combination of antigens had 
no apparent influence on the develop- 
ment of antibodies to diphtheria and 
pertussis; there are no apparent haz- 
ards or adverse reactions associated 
with polio-pertussis or polio-DPT vae- 
cine combinations; there are no appar- 
ent differences in poliomyelitis anti- 
body responses following immunization 
with separate and combined vaccine 
injections; and the existence of ma- 
ternal antibodies at the time of polio- 
myelitis immunization had no apparent 
influence on the production or persist- 
ence of active antibodies. The use of 
poliomyelitis vaccine given in combina- 
tion with other antigens will be dis- 
cussed further in another section. 
Poliomyelitis vaccine consists of a 
suspension of viruses of Types I, II, 
and III, propagated in tissue culture 
of monkey kidney cells and finally in- 
activated with formaldehyde. The 
product contains traces of protein but 
there is no proved danger associated 
with this. Relatively small amounts of 
both penicillin and streptomycin are 
contained in most commercial prepara- 
tions. The small amounts present may 
not be sufficient to produce reactions 
in penicillin-sensitive individuals; how- 
ever, at least one companyt manufae- 
tures a vaecine containing only traces 
of penicillin. This vaccine is, of course, 
*Diphtheria and tetanus toxoids combined 


with pertussis vaccine. 
*+Wyeth Laboratories, Inc. 
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prepared aecording to the standards of 


other poliomyelitis vaccines but 
preferable in eases of known penicillin 
sensitivity. 

The vaccine should be administered 
subeutaneously or intramuscularly. 
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53 
There seems to have been little reason 
designating age limitations so 
In general, all immunization 


as 


for 
rigidly. 
procedures should be carried out 
early in life as possible. In the case of 
poliomyelitis, this is known to be pos- 
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Primary immunization consists of three 
injections of poliomyelitis vaccine; the 
first injection at the age of 6 weeks or 
later, the second injection 4 to 6 weeks 
after the first, and the third (often 
referred to as the “booster”) 7 to 12 
months after the second injection. It 
is possible that the third injection can 
be given earlier than 7 months; how- 
ever, this has not been definitely shown. 
In special situations such as pregnancy, 
when early immunization is extremely 
devirable, the third injection should be 
given as early as 4 months after the 
second injection. 

It has been said that poliomyelitis 
immunization should be performed in 
persons 6 months to 40 years of age. 


sible at any time after the age of 6 
weeks.® Poliomyelitis is indeed rare 
in the older age groups but polio- 
myelitis is also more severe when it 
does oceur in this group. The majority 
of the patients admitted to the Vander- 
bilt Poliomyelitis Respiratory and 
Rehabilitation Center have been adults, 
and a significant number have been 
over 40 vears of age. Considering the 
fact that, in the age group over 40, 
paralysis following poliomyelitis is 
more common than serious sequelae 
following diphtheria, whooping cough, 
tetanus, and smallpox, one must log- 
ically recommend that all persons re- 
gardless of age group be immunized 
against the disease. 
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At the present time, physicians are 
anxiously awaiting evidence that will 
indicate the time for the fourth injee- 
tion of poliomyelitis vaecine. Presently 
studies not conclusive; 
however, it is known that 12 to 18 
months following the third injection 
there is some decline in antibody level. 
For this reason, and until further in- 
formation is available, it is suggested 


available are 


that a reeall injection of 1 ¢.c. of polio- 
myelitis vaccine be given 12 to 18 
months following the third injection. 
This may eventually prove to be early; 
however, because of the impressive 
effects of poliomyelitis immunization 
it is best to be assured of continuing 
immunity. 
Reactions to 
have been remarkably mild and infre- 
quent, probably less than with any 
Allergie reactions to 
penicillin and streptomycin have not 


poliomyelitis vaceine 


other vaecine. 
been a major problem and have been 
Thus 


far there has been no evidence of renal 


reported in only rare instances. 


disease as a result of sensitization to 
monkey kidney protein. The possi- 
bility of the development of Rh anti- 
bodies in Rh-negative recipients has 
been proposed but has not been re- 
The vaecine 
is now “as safe as ean be reasonably 


ported as a complication. 


expected” and is certainly reecom- 
mended, 

There appear to be no actual contra- 
indications to the use of poliomyelitis 
vaecine, although, as with other biolog- 
ical injections, it is probably inad- 
visable to vaeeinate children with fever 
The presence of 


an epidemic is no contraindication to 


or aeute infections. 


poliomyelitis vaccination but is further 
indication for early immunization. It 
is certainly advisable to continue im- 
the summer 


munization throughout 


months. When elective tonsillectomy, 


adenoidectomy, dental extractions, or 
other oral surgery is contemplated, one 


should first immunize the patient 


against poliomyelitis. 
SMALLPOX 


The control of smallpox has been so 
successful that physicians and patients 
have become complacent in regard to 
vaccination and maintenance of im- 
munity. Routines should be established 
for revaccination in order to be assured 
of continued resistance. Calf lymph 
virus is still the preferable antigen in 
spite of considerable instability. It is 
desirable to preserve this vaecine be- 
low freezing until the hour of vaceina- 
tion, as otherwise the virus may be- 
come inactive. The multiple puncture 
technique is the best method for inoeu- 
lating individuals and the skin over 
the left deltoid muscle is the tradi- 
tional site regardless of age or sex. 
The suecess of the vaccination proce- 
dure is judged by the local reaction, 
which is classified as primary vaccina- 
tion reaction (indicating no previous 
immunity), vaeeinoid or accelerated 
reaction (indicating partial immu- 
nity), immune reaction (indicating 
previous immunity), and no reaction. 
For practical purposes, one can assume 
that the absence of a reaction in a 
previously unimmunized person prob- 
ably indicates the use of inactive virus 
and the necessity for repeating the 
procedure. In order to be assured of 
a high per cent of reactors, certain pre- 
cautions should be observed. 

1. The live virus vaecine should be 
adequately preserved. 

2. Skin should be thoroughly 
cleansed. (The authers prefer to do 
this with ether, aleohol inae- 
tivates the virus. ) 


since 





BATSON AND CHRISTIE: 


3. The standard multiple pressure 
vaccination method should be used. 

4. Excess vaccine should be removed 
with a sterile dry sponge. 

5. The mother may bathe the area 
daily with soap and water, drying the 
skin by blotting. 

6. Loose clothing only should cover 
the lesion. There should be no dress- 
ing, shield, or other applications. 

Children 6 weeks of age and older 
are eligible for smallpox vaccination, 
and it is desirable to produce immunity 
at an early age when the infant cannot 
easily locate the lesion. The vaceina- 
tion should be repeated on admission 
to school and at 5-year intervals there- 
after over an indefinite period of time. 

The local reaction is usually not 
severe and becomes insignificant after 
10 to 14 days. Fever occasionally oe- 
eurs but is of short duration and ean 
usually be controlled by aspirin. 
Serious complications such as_post- 
infectious encephalitis are extremely 
rare. 

yeneralized vaccinia is always a pos- 
sible complication in a child with 
eczema or other open-skin lesions or in 
a sibling or close contact of a vae- 
cinated child. For this reason, a 
vaccinia-immune serum globulin has 
been prepared and is now available.*"” 
The recommended dose is 0.6 to 1.0 e.c. 
per kilogram of body weight. 


DIPHTHERIA 


The diphtheria antigens currently 
available produce only fair results. 
Although the evidence is not eonelu- 
sive, there is reason to believe that a 
degree of protection against diphtheria 
is achieved by the administration of 

*Vaccinia-immune serum globulin may be 
obtained by contacting F. Henry Kempe, M.D., 


Department of Pediatrics, University of Col- 
orado School of Medicine. 
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diphtheria toxoid and that the mor- 
tality is less in those cases that do oe- 
eur in immunized persons. It is signif- 
icant that diphtheria is becoming more 
common in older children and young 
adults than in young children or in- 
fants. This may well be due to the 


lack of emphasis on the administration 
of periodie boosting injections. It 
should be mentioned that the produe- 
tion of good immunity in small infants 
is probably interfered with by the 
presence of passive maternally trans- 


mitted immunity; nevertheless, the 
young infant can develop some protec- 
tion and, even more important, his 
ability to respond to booster doses is 
enhanced. 

It is desirable to immunize children 
against diphtheria beginning at the 
age of 1 to 2 months, and, whenever 
possible, diphtheria antigen should be 
given as a combination of diphtheria 
and tetanus toxoids combined with 
pertussis vaccine. In special situations 
it may be desirable to use diphtheria 
toxoid as a single antigen, the primary 
indication being for the immunization 
of older children and adults. In this 
ease, alum precipitated or aluminum 
hydroxide adsorbed diphtheria toxoids 
are preferable to fluid toxoid. 

For primary immunization of in- 
fants and children under 10 years of 
age with single antigen vaccine, three 
intramuscular injections of 0.5 ¢.c. 
should be given at intervals of 4 to 6 
weeks. Older children and adults are 
apt to have severe reactions to diph- 
theria toxoid, and for this reason care- 
ful evaluation before toxoid adminis- 
tration should be carried out. These 
older children and adults should re- 
ceive a Schick test and toxoid sensi- 
tivity test prior to injection. Those 
reacting positively to the Schick test 
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and negatively to toxoid sensitivity 
tests should be given three doses of 0.5 
e.c, each at 4- to 6-week intervals, No 
further toxoids should be given to 
those showing a positive reaction to 
both the Sehick test and toxoid sensi- 
tivity test or to those showing negative 
reactions to the Sehick test and toxoid 
sensitivity test. 

Booster injections of 0.5 ¢.e. of alum 
precipitated or aluminum hydroxide 
adsorbed toxoid should be given to in- 
fants and young children 12 to 18 
months after primary immunization 
intervals throughout 


and at 3-year 


childhood. 


PERTUSSIS 

The pertussis antigen is likewise of 
low potency. This emphasizes the need 
for establishing adequate primary im- 
munity and for the maintenance of 
this by booster injections. Pertussis 
vaecine should be employed in com- 
bination with diphtheria and tetanus 
toxoid when routine immunization of 
infants is practiced. However, in 
situations such as epidemies or in chil- 
dren who have been previously im- 
munized with diphtheria and tetanus 
toxoids pertussis vaccine as a single 
antigen may be indicated. Infants 
should be immunized as early as pos- 
sible beginning at the age of 1 to 2 
months. This is especially important 
since the newborn is devoid of pas- 
sively transferred antibodies and since 
the mortality and morbidity from 
whooping cough is so great in this 
young age group. 

In general, alum precipitated or 
aluminum hydroxide adsorbed //. 
pertussis vaccine should be used for 
This should 
be administered intramuscularly in 
three equal doses of 0.5 ec. (4 NIH 


primary immunization. 


units) with intervals of 4 to 6 weeks. 
This provides the total accepted im- 
munizing antigenicity of 12 NIH units. 
In instances where rapid protection is 
desirable, saline-suspended H. pertussis 
vaccine may be used. Three equal 
doses of 0.5 ¢.e. (4 NIH units) should 
be injected subeutaneously. In order 


to attain extremely rapid protection 
the intervals may be reduced to one 
week, although greater and longer last- 
ing immunity is acquired when inter- 


vals are longer. 

Under some circumstances an initial 
single dose of pertussis vaecine may be 
given alone, providing a total of 16 
NIH units. This starts the immuniza- 
tion sehedule early with little possi- 
bility of a reaction and sets the stage 
for the multiple antigens to follow. 
This is the current practice in the 
Vanderbilt Pediatrie Clinie (Table II). 

After primary immunity is estab- 
lished, infants should be given booster 
injections of 0.5 «cc. of alum pre- 
cipitated or aluminum hydroxide ad- 
sorbed H. pertussis vaccine one year 
later and another injection 2 to 3 vears 
after the first booster. Following the 
preschool booster the administration 
may be discontinued. Booster injec- 
tions are indicated following intimate 
exposure or during epidemics. In this 
ease, saline-suspended H. pertussis 
vaecine is preferable in order to be 
assured of rapid antibody increases. 

Reactions following pertussis vac- 
cine injections are usually of a mild 
nature; however, convulsions, probably 
febrile, have been reported. This 
usually oeeurs after two or more injee- 
tions of vaccine. Considering the 
number of children immunized against 
whooping cough, the incidence has been 
indeed rare. The mortality with 
pertussis is so great that physicians 
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should not question the advisability of 
using the vaecine even in the face of 
slight risk of producing seizures. 
There is some indication that this risk 
is greater in children with pre-existing 
brain damage. 

Young infants who have been inti- 
mately exposed to pertussis should re- 
ceive immediate injections of human 
hyperimmune globulin or rabbit hyper- 
immune serum. The hyperimmune 
globulin should be given as_ intra- 
muscular injections of 2.5 ¢.c. doses 
every other day on at least two ocea- 
sions. 

TETANUS 


This is an excellent antigen capable 
of producing good and lasting im- 
munity. Protection against tetanus 
should be established and maintained 
in all persons at all times. This is im- 
portant in view of its effectiveness in 
prophylaxis against tetanus and in 


view of the possibility of sensitivity to 
horse serum in unimmunized persons 


who may need antitoxin. Tetanus 
toxoid should be administered routinely 
to children in combination with diph- 
theria toxoid and pertussis vaccine; 
however, in special situations one may 
need to employ tetanus toxoid alone. 

Primary active immunity ean _ be 
established by the inoculation of alum 
precipitated tetanus toxoid, aluminum 
hydroxide adsorbed toxoid, or by fluid 
toxoid. The latter should be reserved 
for booster injections in individuals 
with recently acquired wounds. The 
immunizing dosage of alum precipi- 
tated or aluminum hydroxide adsorbed 
tetanus toxoid is two injections of 0.5 
e.c. each with an interval of 1 to 4 
months. 

A booster of 0.25 to 0.5 ee, is ad- 
vised one year after completion of the 
primary course. It has been shown 
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that, following this, booster injections 
as small as 0.25 ¢.e. of either fluid or 
adsorbed toxoid provides an adequate 
and prompt antigenic stimulus even 
when primary immunity was estab- 
lished as many as 10 years previously.* 
For the maintenance of extremely high 
titers, boosters may be administered in 
doses of 0.25 to 0.5 ¢.c. every 3 years. 

Additional doses of 0.25 to 0.5 e.e. of 
tetanus toxoid are indicated for pene- 
trating wounds of the skin. Either 
fluid or aluminum hydroxide adsorbed 
toxoid should be used. 

Temporary passive immunity may 
be established by administering tetanus 
antitoxin (a horse serum preparation ) 
when patients receive penetrating 
wounds and have not had the benefit 
of immunization with tetanus toxoid. 
In such eases and after proper skin 
testing, antitoxin should be adminis- 
tered subcutaneously in doses of 3,000 
to 5,000 units, depending upon the 
size of the child. This dose should be 
repeated in one week if the wound is 
not healing properly. 

Those previously unimmunized pa- 
tients who receive antitoxin should be 
assured of continued immunity by re- 
ceiving tetanus toxoid. This should not 
be done at the time of the antitoxin in- 
jection, because of the possibility of 
binding antitoxin to the antigen, but 
should be given at least 2 weeks after 
antitoxin administration. 


TYPHOID 


There is still a question regarding 
the value of typhoid-paratyphoid vae- 
cine. Available data certainly support 
the view that vaccination significantly 
reduces the incidence of typhoid fever. 
However, its actual effectiveness is diffi- 
cult to evaluate since sanitation con- 
ditions in the United States began to 
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improve at the time typhoid vaecina- 


tion was introduced. 


advisable to assume the position that 


It is probably 


immunization is not indicated in most 
United States but is 
advisable in rural areas where typhoid 


sections of the 


fever is still prevalent and under con- 
where sanitation measures 
Certainly it should be 
used in persons who contemplate travel 
outside the United States. 


ditions 
break down. 


Commercially prepared standardized 
typhoid vaecine in a saline suspension 
is customarily used. The recommended 
total infants 
under 1 vear of age is 1 ee. The im- 
munizing dose for adults is 1.5 ee. In 


immunizing dose for 


either instance the total dose should be 
administered in three injections given 
at 1- to 4-week intervals, the first in- 
jection being no more than 0.3 ee. 
infants 
but common in adults, in which case 
the schedule should be modified after 
the initial injeetion by dividing the 
total dose into more frequent small 
This 


crease immunity. Some degree of pro- 


Severe reactions are rare in 


injections. also serves to in- 
tection can apparently be maintained 
by the intracutaneous injection of 0.1 
ec. or the subeutaneous injection of 
0.5 «ec, of vaecine every 2 years. In- 
tracutaneous injection should not be 
used for primary immunization. 


INFLUENZA 
Influenza vaccine is now available in 
two forms, a monovalent preparation 
Asian influenza <A- 
virus and a polyvalent vaecine contain- 
ing B and other A strains in addition 
to Asian influenza A. 


containing only 


outbreak of 
is desirable to de- 


Beeause of the recent 
Asian influenza it 
vote considerable space to a diseussion 


of the prevention of influenza. This 


is especially important since a properly 
constituted vaccine is the only known 
preventive, and this naturally brings 
up the question of the use of this vac- 
cine in routine immunization proce- 
dure. There are three immunologically 
distinet types of influenza virus. These 
are A, B, and C, and within Type A 
there are several serologically inter- 
secting groups which have been re- 
ferred to as sets or families. Each of 
these and also influenza B virus have 
epidemies in 
America for decades. Effective vac- 
cines have been produced from previ- 
Antibodies usu- 
a week after an 


been responsible for 


ously known strains. 
ally begin to appear 
injection of the vaecine, reach a maxi- 
mum level during the second week, 
remain constant for approximately one 
month, and then gradually deeline." 
There is evidence of protection there- 
after for a month or two, following 
which time there is apparently progres- 
sively less protection. Estimates of a 
significant degree of resistance vary 
between 2 and 12 months, but numer- 
ous workers doubt that vaccination 
leads to definitely reduced suseeptibil- 
ity for more than a few months. It 
seems that in the future we can expect 
the emergence of pathogenic influenza 
viruses that are not a problem at the 
present time. 

The recent epidemie of influenza was 
first reported in Hong Kong and Sin- 
gapore during the latter half of April, 
1957. Analyses showed that the virus 
was of Type A but that it was anti- 
genieally different from previously 
known Type A strains. This is now 
known as Asian influenza <A-virus. 
Although the infection was relatively 
mild, there was considerable coneern 
due to the possibility that a more viru- 
lent variant of the Asian type might 
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emerge. This may well have occurred 
during the 1918 epidemic. The prob- 
lem of producing an effective immuniz- 
ing agent then arose. Laboratories 
were alerted, and within a short while 
Asian influenza vaccine was under pro- 
duction. The first available material 
was a monovalent Asian strain con- 
taining 200 CCA (chick-cell agglutina- 
tion) units per cubie centimeter. It 
was recommended that adults receive 
a 1 ee. dose of this material. On Aug. 
28, 1957, the Committee on the Control 
of Infectious Diseases of the American 
Academy of Pediatrics made the fol- 
lowing recommendation in regard to 
the vaccination of children against 
Asian influenza.’* It was their feeling 


that vaccine should be given at least 
10 days and not more than a year be- 
fore exposure in order to be effective 
and that “for optimal protection it is 
important that vaccination be carried 


out before the disease appears in epi- 
demie proportions.” It was felt that 
vaccination could be initiated at about 
3 months of age and that probably 
antibody response would be better if 
the vaccine were given in two injec- 
tions instead of one. The recommended 
schedules for the various age groups 
were as follows: 

For preschool children (3 months to 5 
years of age)—0.1 ¢.c. intracutaneously 
or subcutaneously repeated after an in- 
terval of 1 or 2 weeks. 

For children 5 to 12 years of age—0.5 e.c. 
subcutaneously repeated after an inter- 
val of 1 to 2 weeks. 

For children 18 years of age and older— 
The dose for adults (1.0 ¢.c. subeuta- 
neously in a single injection) may be 
used. 


It was felt that a high incidence of 
febrile but not dangerous reactions 
could be expected and that most sys- 
temic reactions would be related di- 
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rectly to the amount of vaccine given 
and would oceur within 24 hours of 
administration, Reactions were ex- 
pected to be less frequent following the 
second injection. It was, of course, 
pointed out that persons hypersensi- 
tive to egg should not receive the vac- 
cine. 

Soon after this it was found that 
the antibody response of adults to 1 
e.e. of 200 CCA units of Asian virus 
given subeutaneously was subnormal.'* 
Evidence was presented showing that 
vaccine of higher antigenicity pro- 
duced uniformly greater antibody re- 
sponses. Following this, vaecine con- 
taining 400 CCA units was prepared. 
It was then suggested that the dose be 
1 e.ec. of the 400 CCA unit material 
for adults or 2 injections of 200 CCA 
units with a 2- to 4-week interval. 

Thus far the Committee on the Con- 
trol of Infectious Diseases of the 
American Academy of Pediatries has 
made no further modification of their 
original recommendations; however it 
is possible that this will be forth- 
coming. We suggest the following 
modified schedule for children who are 
able to be immunized with material 
containing 400 CCA units: 

1. Children 3 months to 5 years of age— 
0.1 ¢.c. subcutaneously repeated after an 
interval of 1 or 2 weeks. 

. Children 5 to 12 years of age—0.5 c¢.c. 
subcutaneously repeated after an inter- 
val of 1 to 2 weeks. 

3. Children 13 years of age and older— 
adult dose of 1 ¢.c. subcutaneously but 
this should be repeated in 1 to 2 weeks. 

Our own studies™ indicate that chil- 
dren show a satisfactory antibody re- 
sponse following the administration of 
vaccine according to the original ree- 
ommendations of the American Acad- 
emy of Pediatrics. These observa- 
tions were on 37 children from 1 to 15 
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years of age. Local reactions, prima- 
rily soreness of arm and moderate 
swelling, were quite common; however, 
in this group we observed no systemic 
reactions even though for a week fol- 
lowing vaccine injections all subjects 
were under hospital observation, tem- 
peratures being taken several times 
daily. It was our general impression 
that by giving the injections with an 
interval of 2 weeks there was an in- 
crease in antibody responses. 

Should influenza vaecine be used for 
the routine immunization of children? 
This question has been asked on many 
occasions and an unqualified answer 
is impossible. The likelihood of a 
catastrophic epidemie seems remote at 
this time and certainly one ean say 
that, even with the present Asian in- 
fluenza outbreak, immunization has not 
proved to be protection against epi- 


demies. With present knowledge it is 


probably advisable that Asian flu vae- 
cine should not be given as a matter 
of routine but should be reserved for 
special situations in which a virus in- 


fection might be dangerous. It seems 
impractical to immunize the children 
of this nation with an antigen that has 
such a short protective period and one 
which may be changing in antigenicity 
from time to time. Certainly debili- 
tated patients, especially those with 
chronie pulmonary disease, should have 
some protection. Also, children who 
are grouped in eamps, convalescent 
homes, or hospitals should be immu- 
nized to prevent outbreaks that would 
be difficult to control. 


RABIES 

Physicians often find it diffieult to 
decide in individual eases whether or 
not a child, bitten by a dog, should be 
immunized against rabies. On one 


hand, the physician is faced with the 
possibility of the child developing an 
incurable disease following an ineuba- 
tion period that might vary from 10 
days to 7 months. On the other hand, 
the more commonly used rabies vaccine 
ean result in severe reactions. There 
seems to be little doubt that rabies vae- 
cine is effective in preventing the dis- 
ease in the majority of instances in 
which there is an ineubation period of 
more than one month. One eannot be 
so certain of its effectiveness when the 
incubation period is extremely short. 
The recommendations of the Expert 
Committee on Rabies of The World 
Health Organization should be fol- 
lowed when doubt arises in the man- 
agement of individual cases.'*-"* 

The management of a suspected dog 
or other animal is important. Every 
effort should be made to prevent de- 
struction of an animal thought to have 
bitten a human. The dog should be 
confined and observed for 10 days and 
the head should be examined by a 
Public Health Laboratory if death 
occurs during that time. The patient 
should, of course, be immunized if ex- 
amination of the tissues reveals evi- 
dence of rabies. If, following a bite, 
the animal disappears, one can only 
advise immunization of the persons 
bitten. The lesion created by the ani- 
mal bite should be thoroughly cleansed 
with soap and water if superficial; if 
deep and inaccessible, nitrie acid can 
be instilled into the wound. 

Fortunately, some passive immunity 
ean be furnished by the administration 
of a relatively new standardized serum 
prepared from  hyperimmunized 
horses.* This is especially valuable for 
treatment of eases with wounds about 
the head and face but should be given 


*Lederle Laboratories. 
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to all persons known to have been ex- 
posed to rabies and to others in whom 
some temporary immunity is desirable. 
It is important to realize that this ma- 
terial is not a substitute for vaccine 
prophylaxis after exposure to rabies 
but it does offer additional protection. 
The material should be given intra- 
museularly immediately after the bite. 
The recommended dose is as follows: 
Up to 40 pounds, 1,000 units; 40 to 
80 pounds, 2,000 units; 80 to 120 
pounds, 3,000 units; 120 to 160 pounds, 
4,000 units; 160 to 200 pounds, 5,000 
units; over 200 pounds, 6,000 units. 
If the interval between the dog bite 
and the administration of the serum is 
greater than 24 hours or if the wound 
is about the head and neck, this dose 
should be increased two- or threefold. 
Where large volumes are necessary in 
order to give larger doses, multiple 
injection sites may be used. As men- 


tioned previously, this should be fol- 
lowed by the administration of a 


phenylized vaccine. It is also impor- 
tant that those persons receiving anti- 
serum be skin tested prior to the injee- 
tion. 

Phenylized vaccine is usually given 
in doses of 2 ¢.c. daily for 14 days or 
for 21 days if the bite has occurred 
on the head, neck, or shoulders. This 
material is traditionally injected sub- 
cutaneously into the abdominal wall, 
the area being varied from day to day 
in order to avoid severe local reactions. 
The most common reaction is the de- 
velopment of erythema and edema 
about the site of vaccination, and this 
is often associated with pruritus and 
pain. Even though treatment is con- 
tinued these reactions usually subside. 
It is extremely important to point out 
that with or without local reactions the 
development of fever, headache, nau- 
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sea, lymphadenopathy, and malaise is 
an indication to stop treatment at once 
since such a reaction may precede the 
development of serious complications 
such as peripheral neuritis, encephali- 
tis, and paralysis. Fortunately these 
severe reactions are rare. They cus- 
tomarily appear from 5 days after the 
first dose of vaccine to as late as 2 
weeks after the completion of treat- 
ment. 

The problem of re-exposure arises 
with surprising frequency. If this 
occurs within 3 months of previous 
immunization, no further steps are usu- 
ally necessary. If the interval is be- 
tween 3 to 6 months, two doses of vae- 
cine with a one-week interval should 
be given. If greater than 6 months, 
antiserum should be given, followed 
by seven injections of vaccine at 
weekly intervals. 

A vaccine prepared from material 
grown on duck embryo has recently 
become available* and may prove to 
have the advantage of greatly reducing 
the incidence of severe reactions. 


TUBERCULOSIS 


There is convincing evidence that 
vaccination with attenuated living 
tubercle bacilli derived from the strain 
of Calmette and Guerin (BCG) con- 
fers some protection against naturally 
acquired tuberculosis. Because of this, 
BCG vaccination may be advised for 
tubereulin-negative infants who may 
be discharged into a home where con- 
tact with the disease is certain and for 
others who are tubereulin-negative and 
may be expected to be in close contact 
with actively infected persons.'* 

The Advisory Committee on BCG to 
the Surgeon General of the Public 
Health Service’ felt that “advantages 


*Eli Lilly & Company. 
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of vaccination outweigh the disadvan- 
tages for tubereulin-negative persons 
who are exposed to a definite risk of 
It was their feeling that, 
physi- 


infection.” 
under certain circumstances, 
cians, nurses, medical and nursing stu- 
dents, and laboratory and hospital em- 
plovees might be candidates for the 
vaccination procedure, and that per- 
sons “unavoidably” exposed to con- 
tinued contact with infectious cases of 
tuberculosis in the home might be can- 
didates for vaccination. They also 
considered as suitable subjects patients, 
inmates, and employees of institutions 
in which ease-finding programs indi- 
eate high rates of tuberculosis expo- 
sure. The Committee did not feel that 
large-scale BCG vaccination programs 
were indicated in this country. 
Newborn infants ean be vaccinated 
24 to 48 hours after birth without skin 
testing provided they have not been ex- 
posed to a tuberculous person. If not 
vaccinated immediately after birth, 6 
weeks should be allowed to elapse be- 
fore a skin test is applied and, if nega- 
BCG 
vaccination 


tive, followed by vaccination. 


Following these infants 
should be placed in a foster home or 
some other environment known to be 
free of tuberculosis for approximately 
2 months until the tuberculin skin test 
becomes positive. If still negative at 
3 months, BCG vaccination should be 
repeated. In the ease of older children 
who are known to be tubereulin-nega- 
tive and who are to be placed in an 
environment with probable tubereulo- 
sis, BCG per- 
formed; however, it is probably advis- 


vaccination may be 
able to obtain a normal roentgenogram 
of the chest in addition to demonstrat- 
ing a negative reaction to tuberculin. 

The most widely used method of 
vaccination consists of the intraeutane- 


ous injection of 0.1 ¢.c. (0.1 mg. BCG) 
vaccine. Where many vaccinations are 
carried out in routine fashion, one 
might consider using the multiple 
puncture device designed for this 
purpose. 


MEASLES 

Due to the severity of measles it is 
advisable to modify all measles by the 
intramuscular injection of 0.05 ¢.c. per 
kilogram of immune serum globulin 
within 6 days after exposure. Twice 
this amount should be given if the 
child is seen after this but prior to 
the eruption. 

The disease can be prevented by the 
intramuscular injection of 0.25 ¢.c. per 
kilogram within six days after expo- 
sure. Following this, it is unlikely that 
the prevention will be complete even 
though the dose be doubled. It is ad- 
visable to protect completely infants 
less than 1 year of age, children who 
are severely and acutely ill, children 
with chronie debilitating diseases, and 
children whose protection is necessary 


to prevent epidemics in institutions 


and large group eare facilities. 


INFECTIOUS HEPATITIS 


Immune serum globulin is effective 
in preventing infectious hepatitis and 
should be given to siblings of children 
with infectious hepatitis and to other 
children who are chronically ill and 
have had slight exposure. For preven- 
tion, 0.02 to 0.04 ¢.c. per kilogram of 
body weight should be given intramus- 
cularly and repeated at 6-week inter- 
vals if exposure continues. 

RUBELLA 
There is fairly good evidence that 


gamma globulin in large doses of 15 
e.e. and over is effective in preventing 
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rubella in exposed persons. Accord- 
ingly, it is recommended that 15 ce. 
be given intramuscularly for preven- 
tion and that this be used only to pre- 
vent rubella in pregnant women ex- 
posed early in pregnancy. 


COMBINED-ANTIGEN VACCINE IN 
IMMUNIZING PRACTICES 

The following recommendations are 
suggested in the organization of im- 
munizing programs based on the use 
of combined vaccines: 

1. Materials.— 

a. Alum precipitated diphtheria and 
tetanus toxoid containing 17. pertussis 
vaccine. 

b. Aluminum phosphate precipitated 
diphtheria and tetanus toxoid contain- 
ing H. pertussis vaccine. 

e. Aluminum hydroxoid adsorbed 
diphtheria and tetanus toxoid contain- 
ing H. pertussis vaecine, 

d. The above materials are superior 
to fluid mixtures since the former pro- 
duce more prolonged immunity. 

e. Poliomyelitis vaccine may be 
added to the above materials immedi- 
ately prior to the injection. There is 
good evidence that the antibody re- 
sponse evoked by poliomyelitis vaccine 
in combination with other antigens is 
equal to that evoked when adminis- 
tered as a single antigen. 

2. Site and Method.—Injections 
should be made intramuscularly or 
deeply subcutaneously in the area of 
the deltoid muscle, using a 2 e.. 
syringe with gauge 23 to 26 needle. 
The skin should have been previously 
prepared for the injection by brisk 
rubbing with a sponge saturated with 
70 per cent alcohol, 2 per cent tineture 
of iodine or tineture of Zephiran chlo- 
ride. 


IMMUNIZATION METHODS AND MATERIALS 


3. Age and Dose Schedule.— 


a. The Committee on the Control of 
Infectious Diseases, American Acad- 
emy of Pediatries,’ makes the recom- 
mendations given in Table IIT. 


TABLE III 
1-2 months of age—0.5 ¢.c. triple (DPT) 
antigen 
2-3 months of age—0.5 c.c. triple antigen 
3-4 months of age—0.5 ¢.c. triple antigen 
5-6 months of age—smallpox vaccination 
16-18 months of age—0.5 triple antigen 





This Committee suggests that an ad- 
ditional 0.5 ¢.c. dose of triple antigen 
be given at about 4 vears of age, in- 
suring immunity until the age of 6 
vears when children customarily enter 
school. 

b. It has been shown that the anti- 
body response of infants as young as 
6 weeks is satisfactory following the 
administration of poliomyelitis vaccine 
and that the response is equally satis- 
factory when this vaccine is mixed with 
pertussis vaccine or DPT and given as 
a single injection.® 

With only slight modification of the 
schedule recommended by the Ameri- 
ean Academy of Pediatrics, the polio- 
myelitis vaccine program can be in- 
corporated into normal and routine 
preventive pediatric practices, admin- 
istering this in combination with other 
vaccines and at a time when other in- 
jections are customarily given (Table 


TABLE IV 


INJECTION 

0.5 ec. DPT* + 1 ec. 
polio vaccine + small- 
pox vaccinationt 

0.5 ce. DPT + 1 ee, 
polio vaccine 

0.5 ec, DPT 

1 c.c, polio vaccine 

0.5 ec. DPT + 1 ee. 
polio vaccine 

0.5 ec. D-T 


1 to 2 months 


2 to 3 months 


3 to 4 months 
9 to 10 months 
22 to 24 months 


5 to 6 years 
*Diptheria and tetanus toxoids combined 

with pertussis vaccine. 

_ Smallpox vaccination can be given at any 

time after the age of 1 month. 
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Dosage in 
recommended 


4. Combined-Vaccine 
Older Children.—It is 
that all children under 4 vears of age 
receive combined vaccine according to 
the dosage and intervals depicted in 
Table IV. Children over 4 vears and 


under 10 years of age may be given the 
same dosage without pertussis vaccine 
because of the severity of 
following triple antigens in the older 


reactions 


age groups. Children over 10 years of 
age should be given diphtheria antigen 
only following the precautions previ- 
ously outlined. 


5. Intervals Between Injections.— 
The three intramuscular injections 
usually considered necessary for the 
establishment of a basic immunity to 
diphtheria, pertussis, and _ tetanus 
should be given not less than 1 and 
not more than 3 months apart. <A 
fourth injection of combined antigen 
should be injected 12 to 18 months fol- 
lowing the third injection. Poliomy- 
elitis vaccine (1 ¢.e.) may be adminis- 
tered in the first two injections of 
DPT, the third or “booster” injection 
of poliomyelitis vaccine being given 5 
to 12 months later and a fourth injec- 
tion of 1 ec. 12 to 18 months follow- 
ing the third. 


6. Smallpox Vaccination.—This may 
be given at any time after the age of 
6 weeks. 

7. Booster Injections—After basie 
immunity has been established to diph- 
theria, tetanus, smallpox, 
and poliomyelitis vaccine, children 
should be recalled 12 to 18 months 
later for the injection of 0.5 e¢.e. of 
DPT plus 1 ¢.c. of poliomyelitis vae- 
cine. D-T toxoid pertussis 
should be given at about 4 to 6 vears 
of age and following this at about 3- 
At the present 


pertussis, 


without 


to 4-year intervals. 


time, it is impossible to know the dura- 
tion of protection following immuniza- 
tion against poliomyelitis; however, the 
above routine is advised until addi- 
tional information becomes available. 
Smallpox revaecination should be per- 
formed every 4 to 5 years. 

8. Reactions—It should be antici- 
pated that reactions will be slightly 
more severe and more frequent than 
when the antigens are administered as 
a single antigen; however, in our ex- 
perience these have not been severe. 
In over 6,000 injections of combined 
vaccine, Peterson and Christie’ found 
less than a dozen sterile abscesses or 
persistent nodules. When this  oe- 
curred, the local areas were usually 
painful for not more than 3 to 4 days. 
Later, but still uncommonly, there ap- 
peared slight subeutaneous fibrosis 
with dimpling of the skin at the site 
of injection. In over 2,000 admissions 
to the Vanderbilt Immunization Clinic, 
febrile convulsive seizures occurred in 
5 children, none following the second 
These children had a family 

febrile seizures, and one 


injection. 

history of 
patient with a strong family history of 
epilepsy subsequently developed recur- 
ring seizures. All seizures occurred 2 
to 3 hours after the injection rather 
than immediately. It is felt that the 
deep subeutaneous or intramuscular 
injection of the vaccine followed by 
gentle massage may disperse the vae- 
cine mass and minimize reactions. 
Peterson and Christie also reported 
that approximately 40 per cent of chil- 
dren have no noticeable reaction to 
combined vaccine, another 40 per cent 
have mild to moderate fever the eve- 
ning of the injection, and about 20 per 
cent have fever for more than 12 hours. 
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It is well to anticipate reactions and 
warn parents that the child will have 
irritability, perhaps with slight fever, 
until the following day. Seventy-five 
milligrams of acetylsalicylic acid 
should be given prophylactically fol- 
lowing the injection and repeated in 3 
to 4 hours if irritability persists. 


SUMMARY 


This report concerns materials and 
methods commonly employed in estab- 
lishing immunity to diseases for which 
we can provide specific protection on a 
practical basis. Because of the recent 
introduction of new vaccines, a modi- 
fication of the commonly accepted im- 
munization schedule is proposed. 
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THE TREATMENT OF THE 


EPILEPTIC CHILD 


James G. Hucues, M.D., anv J. T. Jappour, M.D. 
Memputis, TENN. 


EW events are so frightening to 

parents, or so challenging to the 
physician, as the oeeurrence of con- 
vulsive seizures in a child. The parents 
are frightened that death may occur, 
that seizures will ensue, 
and that mental deterioration may 
take place. The challenge to the phy- 
sician is to determine the etiology of 
the attacks, to seek to prevent future 
general 


subsequent 


and to guide the 


and emotional development 


seizures, 
physieal 
along healthy ehannels so that the 
child maximum 
chanee to develop normally. 


will be given his 

Fortunately, the outlook for the 
epileptie child is now more optimistic 
than ever, owing to more widespread 
interest in epilepsy and the reeent ad- 
vances in diagnostic techniques, to- 
with 


remarkably vigorous 


gether 
pharmacologie research greater 
appreciation of the necessity for eom- 
prehensive evaluation and management 
of related problems in the brain-dam- 
aged child, in whom epilepsy may be 
the major, but not the only, problem. 

It is currently estimated that reeur- 


rent convulsive seizures ean be eon- 
trolled fully in approximately 50 per 
cent of eases and that in another 35 
per cent the frequeney of attacks can 


be markedly reduced. In only about 


15 per cent of cases are the seizures so 


From the Children's Convulsive Seizure 
Clinic of the Division of Pediatrics, University 
of Tennessee, and the Frank T. Tobey Me- 
morial Children’s Hospital. 


stubborn they cannot be subdued. 
However, rapid introduction of an in- 
creasing number of new drugs to eon- 
trol epilepsy gives promise that even 
this figure may be reduced in the fu- 
ture. 

The general approach to epilepsy in- 
eludes (1) investigation of etiology, 
(2) attempt to define the areas of the 
brain involved, (3) classification of 
types of seizures, and (4) methods of 
treatment. 

It is the purpose of this paper to 
present our coneept of the modern 
management of epilepsy in childhood, 
restricting the discussion to children 
with recurrent true epileptic seizures, 
thereby eliminating from consideration 
children with single, acute attacks and 
simple febrile convulsions, those with 
seizures based on metabolic disturb- 
ances such as tetany or hypoglycemia, 
and those with epilepsy-simulating 
states. Furthermore, the treatment of 
status epilepticus is not considered. 

Sinee the symposium of which this 
paper is a part is restricted to ther- 
apy, treatment only will be considered 
and drug therapy will be stressed. 
Nevertheless, it is highly important to 
remember that the use of drugs, while 
the major aspect of management, is 
only part of the treatment of the epi- 
leptie child. 

Actually, one may consider compre- 
hensive management of the epileptic 
child under four headings: (1) use of 
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anticonvulsive drugs, surely the most 
important approach; (2) psychologic 
aspects, present in every case and often 
of major significance; (3) general hy- 
giene and diet, which play a role in 
all eases and are of special importance 
in some; (4) neurosurgical attack on 
a localized epileptogenic foeus in se- 
lected patients, applicable in only a 
small percentage of children with seiz- 
ures. 
DRUG THERAPY 

The wise use of anticonvulsive drugs 
is the most important aspect of the 
treatment of the epileptie child. For- 
tunately, pharmacologie research in 
this field is now so vigorous that we 
may look forward to an inereasing 
ability to subdue seizures by means of 
medication. Many clinies, ineluding 
our own, are now exploring the possi- 
bilities of new drugs, some of which 
are proving their worth and will be 
available later to inerease the anti- 
epileptic armamentarium. 

Drug treatment of epilepsy may be 
considered from the following stand- 
points: (1) general rules for drug 
therapy; (2) drugs available, inelud- 
ing dosage and toxic or adverse effects ; 
(3) choice of single agents and use of 
combinations. 

Rules for Drug Therapy.—General 
principles of drug therapy in the treat- 
ment of the epileptie child have been 
formulated through the years by vari- 
ous authors and summarized recently 
by Livingston." 

1. Immediate drug therapy: Drug 
treatment should be started as soon as 
the diagnosis of epilepsy is made, be- 
cause the longer the child goes with- 
out treatment the more difficult it is to 
gain control over the seizures, and re- 
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- 


eurrent convulsions, particularly if 
severe, may produce additional brain 
damage. 

2. Initial drug selection: In select- 
ing drugs for initial therapy, one 
should employ those most likely to eon- 
trol the patient’s particular type of 
seizure. It must be kept in mind that 
certain drugs selected may evoke other 
types of seizures, as described later. 

3. Single drug initially: In most 
instances, treatment should begin with 
the use of one drug, which is evaluated 
fully before employing others. After 
starting with the usually reeommended 
initial dosage of the drug, the dosage 
should be increased gradually to full 
toleranee, in order to determine: (1) 
whether it fully controls the seizures 
and therefore merits continuance as 
the only drug employed; (2) whether 
it reduces frequeney and/or severity 
of attacks, also encouraging continu- 
ance but requiring concomitant use of 
one or more additional drugs; (3) 
whether it has no demonstrable effect 
and should be discontinued by gradu- 
ally decreasing the dosage while an- 
other drug is being introduced; (4) 
whether the patient exhibits toxie re- 
actions which preclude further use of 
the agent. 

4. Use of additional drugs: If the 
initially used drug only partially eon- 
trols the frequeney and/or severity of 
seizures, an additional drug should be 
added to the regime in order to seek 
full control by use of the combination 
of two agents. In stubborn eases re- 
fraciory to treatment it is sometimes 
even necessary to use three or more 
drugs simultaneously before eventual 
control, or modification, of seizures is 
attained. The general principle is to 
tailor the medical management to the 
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needs of the particular patient, and 
to continue evaluating one drug after 
another, and various combinations, un- 
til full control is achieved or the seiz- 
ures are modified. Parents should re- 
ceive initial indoetrination — that 
changes in drugs and their dosages 
may be required, in order that they 
will not misinterpret this as thera- 
peutie vacillation and lose confidence 
in the physician. One of the greatest 
errors in the management of epileptie 
patients is failure to explore fully the 
possible effectiveness of combinations 
of drugs employed in doses pushed to 
tolerance, 

5. Tapering dosage when abandon- 
ing a drug: When a drug is to be dis- 
continued the dosage should be reduced 
gradually over a period of two to four 
weeks, and the new drug to be used 
should be started in full dosage as soon 
as the tapering of dosage of the first 
drug begins. Thus assures an 
overlap of therapy designed to subdue 


one 


the convulsive seizures and avoids in- 
termittent treatment which fosters at- 
tacks. In this connection, one should 
beware of discontinuing drug therapy 
suddenly for a period of days prior to 
obtaining an eleetroencephalogram, in 
that the EEG 

drug-produeed artifaet. 


will show less 


This injudi- 


order 


cious procedure may eause sudden in- 


crease in frequeney and severity of 
seizures, even to the extent of status 
epilepticus. 

6. Time of administration: In order 
to assure cooperation, the drugs should 
be given at convenient times, such as 
a half hour before meals and at bed- 
time. It is rarely neeessary to employ 
an ineonvenient schedule. 

7. Regular and prolonged adminis- 
tration: The parents and the patient 


should be impressed with the fact that 
it is necessary to continue the medica- 
tion faithfully without interruption as 
long as required. There is rather gen- 
eral agreement that drug _ therapy 
should be continued for at least three 
years after the last seizure, and some 
recommend four years, or more. If 
this period of freedom from seizures 
coincides with the onset of puberty, 
Livingston! advocates continuing the 
medieation throughout the adolescent 
period, especially in the case of females 
in whom premenstrual tension may 
elicit seizures. 

8. Observation for adverse effects: 
Without causing undue apprehension, 
the physician should instruet the par- 
ents and the older child to wateh for 
common toxie effects of drugs em- 
ploved and to report any unusual 
events that might indieate unfavor- 
able reaction to the drug. This is 
particularly important when drugs 
eapable of causing damage to the 
hematopoietic system are employed, 
such as Mesantoin, Tridione, Para- 
dione, and, rarely, Dilantin. Possible 
adverse effect on the hematopoietic 
system may be indicated by such mani- 
festations as fever, sore throat, easy 
bruising, petechiae, eechymoses, epis- 
taxis, or vaginal bleeding. 


9. Examinations and laboratory 
tests: Periodie physical examinations 
should be made when patients are re- 
ceiving drugs more apt to cause reae- 
tions. Blood counts should be made 
at not more than one-month intervals 
when patients are receiving Mesantoin, 
Tridione, or Paradione. Our poliey is 
to examine the blood at six-week to 
two-month intervals in 
ceiving Dilantin, although hematopoi- 
etie damage is much rarer with the use 
of this drug. 


patients re- 
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Adverse hematopoietic effects are 
indieated by leukopenia below 3,500 
white blood cells per ecubie millimeter, 
marked reduction in percentage of 
neutrophils, significant reduction in 
platelet count, or other evidence of 
hypoplastic or aplastic anemia. If the 
drug has proved invaluable in control 
of seizures, and other drugs have been 
tried and have failed, one may be 
forced to resume its use reluetantly 
and carefully after the child has re- 
covered from the adverse effect. The 
patient may then tolerate it well. How- 
ever, he should be observed meticu- 
lously for return of toxicity, and blood 
counts should be done twice a week 
for one or two months and at monthly 
intervals thereafter. 

In a similar way, when it is deemed 
necessary to resume use of a drug that 
had produced other types of adverse 
effects (Table I) one must observe the 
patient closely for return of mani- 
festations like those for which the drug 
had been discontinued before. 

Urine examinations should be made 
at periodic intervals when Tridione, 
Paradione or Milontin are used, since 
these drugs are potentially nephro- 
toxie. 

Phenurone is not used as much now 
as formerly, having a tendeney to pro- 
duce damage to the liver. If it is 
employed, liver function tests should 
be performed at periodic intervals and 
the patient should be observed for 
jaundice, dark urine, general malaise, 
upset, all 
manifestations possibly indicative of 
liver damage. 


fever, or gastrointestinal 


10. Final discontinuance of drug 
therapy: Three to four years after the 
last attack one may consider institut- 
ing gradual withdrawal, hoping that 
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seizures will not recur. If they do, 
full therapy is reinstituted. There is 
some disagreement as to total time 
that should take place before final dis- 
continuance of drug therapy, but there 
is general agreement that abrupt ter- 
mination of treatment fosters resump- 
tion of attacks and may precipitate 
status epilepticus. It has been our 
policy to taper doses of drugs gradu- 
ally over a period of three to six 
months before stopping them entirely. 
Others advoeate much longer periods 
for reduction of dosage. 


Drugs Available for Treatment of 
Epilepsy.—Tables I and II list the 
commonly available preparations, the 
forms in which the drugs are sold, 
dosages based on milligrams per kilo- 
gram body weight per day and on age, 
toxie or adverse effects that may be 
noted in their use, and brief comments 
on their absorption and _ exeretion. 


Table III presents a list of tranquiliz- 
ing drugs which may be of value in. 
management of the hyperkinetie epi- 
leptie child who has also suffered the 
brain-damage behavior syndrome, or in 
the initial phases of psychotherapeutic 
management of the emotionally dis- 


turbed epileptic child without this 


syndrome. 


Choice of Drugs in Treatment of 
Epilepsy.—Although we have indi- 
eated in Table I the types of seizures 
for which the various drugs are usu- 
ally employed, one should not infer 
that beneficial effeets will invariably 
ensue in use of individual drugs for 
specified seizures. There are many 
surprises in the treatment of the epi- 
leptie child, not the least of which is 
the unpredictability of drug action in 
the individual patient. Sometimes sei- 
zures are controlled by drugs not sup- 
posed to be the agents of choice. 
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HUGHES AND JABBOUR: 


The best that ean be said regarding 
choice of drugs is to begin with the 
one which experience has indicated is 
usually most beneficial; if this drug 
alone does not control the seizures, 
proceed to explore fully the possible 
therapeutic effectiveness of one drug 
after another, and in various combina- 
tions, hoping to find a happy solution. 
Each patient represents an individual 
clinieal experiment. 

A prerequisite for discussion of drug 
therapy is presentation of a classifiea- 
tion of seizures. This is necessary in 
order to define terms and foster clear 
understanding. Unfortunately, there 
is no generally acceptable classification 
of epileptic seizures. This is because 
seizures may be classified from various 
standpoints, including etiology, area of 
brain involved, clinical characteristies, 
and even eleetroencephalographie find- 
ings. Some authors place one type of 
seizure in one eategory and others list 
the same type differently. Neverthe- 
less, regardless of method of listing, 
there is now rather general wunder- 
standing of the implications of the 
diagnostie terms employed. 


We are as guilty as the rest in pre- 


senting the classification we use, 
which is as follows: 
I. Grand Mal: (Generalized) 
May have: Tonic-clonic, 
clonic, atonie types (includes status 
epilepticus) 
. Petit Mal: 
A. Lapse 
B. Myoclonie 
C. Akinetic 
- Massive Spasms: (Infantile spasms, 
jackknife attacks, infantile myo- 
clonic seizures) 
. Focal: Motor 
Sensory 
. Psychomotor: 
zures) 


tonic, 


(jacksonian) or 


(Temporal lobe sei- 
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VI. Equivalents: (Diencephalic, thalam- 
ic, hypothalamic ) 

VII. Mired: (More than one of above 
clinical types in same patient) 
Miscellaneous Types: (Not chronic ) 
(Should not be called Epilepsy) 
A, ‘* Febrile Convulsions’’ 
B. Miscellaneous: Such as 

renal hypoeal- 


hypo- 
glycemia, disease, 


cemia 


The discussion will now center 
around which drugs to use for various 
tvpes of seizures, remembering that 
these remarks are based on therapeutic 
probabilities and that an individual 
patient may react differently to the 
drug or do best on other medication. 

Grand Mal Seizures.—Phenobarbital 
and Dilantin, employed either singly 
or in combination, are the agents of 
choice for grand mal seizures. This 
type of convulsion is so well known 
as to require no deseription. 

Since phenobarbital is safer and less 
is preferable to begin 
One 


expensive, it 
therapy with this agent alone. 
may give the customary doses indi- 
cated in Table I and observe the effect, 
increasing the dosage if seizures recur. 
However, we favor beginning with 
eustomary dosage and increasing the 
amounts gradually to the point of un- 
desirable drowsiness, then reducing 
dosage slightly to levels that do not 
procuece drowsiness. In this way the 
point of tolerance is determined and 
assurance is given that the drug is 
being employed to its maximal clinical 
usefulness. 

In this regard, it is important to 
remember that some children react in 
a paradoxical fashion to barbiturates, 
becoming hyperirritable and excited 
when the drugs are used even in ordi- 
nary amounts. Furthermore, it is un- 
desirable to prescribe so much pheno- 
barbital for the epileptie child that 
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his wits are dulled and he is constantly 
oversedated, irritable, unsteady, or 
even ataxic. 

Children who have received unduly 
large amounts of phenobarbital for a 
long time may be erroneously con- 
sidered to be retarded. In these eases, 
gradual reduction in dosage or even 
eventual abandonment of the drug 
may show that the child is actually 
mueh brighter than he seemed and he 
becomes more tractable and coopera- 
tive. 

If experience with the individual 
child indieates that large doses of 
phenobarbital to the point of drowsi- 
ness are needed to control the seizures, 
one may combat the soporifie effect by 
prescribing Dexedrine or Benzedrine, 
which are now available in 
spansule as well as tablet form. We 
prefer the use of a Dexedrine spansule, 
given before, or with, breakfast, in 
dosage of 5 to 10 mg., depending upon 
Lower dosages 


agents 


the age of the child. 


are employed in smaller children. 


Perlstein’? states that phenobarbital 
has a tendeney to aggravate psycho- 
motor attacks if with 
grand mal seizures, but sinee psyeho- 


these coexist 
motor epilepsy is uneommon in chil- 
potential disadvantage 
Phenobarbital also oe- 


dren such a 
rarely applies. 
casionally aggravates or precipitates 
petit mal seizures. 

If phenobarbital fully controls the 
seizures, it is continued as the only 
drug. If it favorably modifies the 
frequeney and/or severity of the sei- 
zures, it is also continued in full dosage, 
and another drug is added. If no 
effect is noted on the seizures, the drug 
is discontinued by the procedure of 
gradually reducing dosage. 

The drug of second choice for grand 


mal seizures is Dilantin. Again, one 
may use traditional dosage and observe 
the effect, increasing the amounts of 
the drug if seizures continue or recur. 
However, we subseribe to the dosage- 
to-toleranee belief and advoeate be- 
ginning with usual doses and increas- 
ing gradually to the point of mild 
ataxia or tremors, or diplopia, or 
nystagmus—almost invariably the first 
signs of overdosage—unless control is 
gained earlier. The dose is then re- 
duced to the highest fully tolerated 
level. In this connection, it is im- 
portant to point out that inereases in 
dosage of Dilantin should be step by 
step in relatively small amounts, in 
order to avoid extreme degrees of 
ataxia and muscular incoordination. 
We have recently observed several 
eases of acute Dilantin toxicity from 
inordinately large doses given to small 
children. 

Many children who receive Dilantin 
over a period of months develop pain- 
less hypertrophy of the gums, without 
discoloration. Various proposals have 
been advanced to avoid this undesira- 
ble effect, but most are useless. The 
administration of aseorbie acid has 
been advoeated, but achieves little or 
nothing. Vigorous massage of the 
gums several times daily may minimize 
the hypertrophy, but often even this is 
ineffective. 

The development of a skin rash dur- 
ing Dilantin therapy is an indication 
for temporary discontinuance of the 
drug, but it may be resumed cautiously 
after the rash has disappeared, and 
then may be tolerated. Depression of 
the bone marrow rarely oceurs with 
Dilantin therapy, and the same is true 
of liver toxicity, both of which would 
be reasons to discontinue permanently 
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use of this drug. Nausea and vomit- 
ing sometimes preclude use of Dilantin 
in infants and young children. 
Since gastrie irritation produced by 
Dilantin is thought to be due to its 
strong alkalinity, it may be tolerated 
better when given with meals or with 
Dilantin suspension 


orange juice. 


may also be tolerated better than the 
ordinary preparations, besides being 


effective over a longer period of time 
beeause of more prolonged absorption. 

When the child has nocturnal grand 
mal seizures, one may find the bedtime 
administration of the delayed action 
form of Dilantin useful in suppressing 
seizures throughout the night. 

Dilantin oceasionally aggravates or 
precipitates petit mal seizures." 

Mebaral acts like phenobarbital and 
may be used when the child reaets un- 
favorably to phenobarbital. Dosages 
are approximately twice those of phe- 
nobarbital. 


Mesantoin has an action similar to 
that of Dilantin and may be employed 
when therapeutic failure, or adverse 
reaction, occurs with Dilantin. Mesan- 
toin less frequently causes gingival 
hypertrophy, diplopia, and ataxia, but 
is much more likely to cause rashes, 
ineluding exfoliative dermatitis, and 
has a greater tendency to cause bone 
marrow depression and hepatitis. These 
dangers make it decidedly second 
choice to Dilantin. Perlstein® believes 
that one should not preseribe Mesan- 
toin in combination with Tridione or 
Paradione, sinee inereased toxicity re- 
sults. 

Additional drugs that may be used 
for grand mal seizures, but are less 
often effective, include Mysoline, Peg- 
anone, Phenurone, Gemonil, Diamox, 
and bromides. Although championed 
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by some, bromides are not often em- 
ployed nowadays, and the use of Dia- 
mox is controversial. We have pre- 
scribed Diamox on oceasion when pre- 
menstrual tension seemed to trigger 
attacks, following the usual principles 
of its use in reducing premenstrual 
tension in nonepileptic individuals. 

Petit Mal Seizures.—We subscribe to 
the traditional division of petit mal 
epilepsy into three types, or the ‘‘ petit 
mal triad’’: (1) absence or lapse at- 
tacks, also called by some ‘‘simple 
staring spells’’; (2) myoelonie jerks, 
or so-called ‘‘motor petit mal’’; (3) 
akinetie attacks. Patients may have 
any one, or combinations of these 
types, but lapse attacks are by far the 
most frequent and easiest to control 
by drug therapy. 

Absence or lapse attacks consist of 
sudden loss of consciousness of a few 
seconds’ duration, usually without any 
muscular spasm, but with a vacant 
staring expression. In some cases the 
eyes turn upward and there may be 
slight movement of the lips and droop- 
ing and nodding of the head. 

Myoclonie jerks consist of single, 
shocklike flexor contractions of individ- 
ual musele groups or limbs, without 
loss of consciousness. 

Akinetie attacks consist of sudden, 
transitory loss of postural tone, caus- 
ing the patient to slump forward if 
sitting or to erumple to the floor if 
standing. Consciousness is regained 
in a matter of seconds. 


Tridione is generally admitted to be 
the most effective drug in the control 
of petit mal epilepsy. It has a slight 
tendency to evoke grand mal seizures 
in patients who have brain damage 
but have never had major attacks be- 
fore and to inerease the frequeney of 
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such seizures in patients already hav- 
ing coexisting grand mal epilepsy. For 
this reason, it is safer to use pheno- 
barbital or Dilantin econeurrently with 
Tridione. 

Although Tridione is usually well 
tolerated, patients receiving this drug 
must be watehed earefully for possible 
depression of the bone marrow and 
should have complete blood counts at 
not greater than monthly intervals as 
long as they take the drug. During 
the first month of therapy it may be 
advisable to obtain blood counts at two- 
week intervals. The drug should be 
discontinued promptly at the first sign 
of marrow depression, as indicated un- 
der ‘‘Rules for Drug Therapy.”’ 

Various types of skin rashes, usually 
morbilliform or urticarial but some- 
times more severe, may occur with the 
use of this drug. 

One of the most commonly seen re- 
actions to Tridione is a peculiar ‘‘glare 
effect’’ in which brightly illuminated 
objects appear white or snow-covered. 
Dark glasses may prove effective in 
combating this phenomenon. No dam- 
age is done to the eyes, and no patho- 
logie basis has been discovered. 

In rare instances the drug has pro- 
duced nephrotoxic damage, including 
nephrosis. 

Paradione is the drug of second 
choice in the treatment of petit mal 
epilepsy and is sometimes better toler- 
ated than Tridione. Some favor its 
use initially, since it is potentially less 
toxie than Tridione. Its adverse ef- 
feets are similar to and often milder 
than those of Tridione, although seri- 
ous reactions ean oeceur. 

If Tridione and Paradione prove in- 
effective, or toxie, other drugs that 
sometimes control petit mal attacks 
These inelude Milontin, 


may be used. 


Celontin, Prenderol, and Benzedrine or 
Dexedrine. 


Massive Spasms.—Various — terms 
have been applied to these fairly eom- 
mon seizures that are aimost limited 
to the first two years of life and usu- 
ally oceur in infants who present evi- 
dence of extensive brain damage. Some 
of the designations are jackknife at- 
tacks, salaam spells, infantile spasms, 
and infantile myoclonie seizures. Al- 
though the pattern varies, the attack 
ordinarily consists of a sudden, brief, 
bilaterally symmetrical, flexion con- 
tracture of the body musculature in 
which the neck and trunk are strongly 
flexed and the limbs flexed and ad- 
dueted (‘‘doubling up’’). In other 
instanees there is sudden, general stif- 
fening with outstretched, trembling 
arms. 

Massive spasms are unusually re- 
sistant to drug therapy and there are 
marked differences of opinion as to the 
best therapeutic agent. Actually, one 
must resort to a trial-and-error ap- 
proach. 


Gemonil is the drug eurrently fa- 
vored as the agent to employ first. 
Combined use of Gemonil and Mebaral 
is favored by some.* Other drugs that 
have been recommended as being oec- 


‘easionally effective in such eases’ in- 


elude meprobamate, phenobarbital or 
Mebaral, bromides, Benzedrine or Dex- 
edrine sulfate, or Milontin. 

Focal Seizures.—Criteria for defini- 
tion of foeal epilepsy are given later 
on in the section on surgical treatment 
of epilepsy, sinee the epileptogenic 
foeus may be suseeptible to neurosur- 
gical excision. 

Focal motor or seizures 
should be treated first with drugs, un- 
less an expanding or progressive lesion 


sensory 
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is the cause, necessitating surgical ex- 
ploration. In eases with statie lesions 
such as sears or atrophie gyri, opera- 
tion should not be performed until 
medical management fails. 

Drug therapy of focal seizures fol- 
lows the same principles as that of 
grand mal epilepsy, previously dis- 
cussed. 

Psychomotor Epilepsy (Temporal 
Lobe Seizures).—There is a growing 
tendeney to use the terms psychomotor 
epilepsy and temporal lobe seizures 
synonomously, many believing that 
psychomotor attacks are almost in- 
variably a manifestation of a temporal 
lobe foeal lesion. We sti!l cling to the 
classical descriptive term. 

These highly variable paroxysmal 
attacks may last from minutes to days 
and are characterized by bizarre and 
inappropriate behavior, associated with 
clouding of consciousness and amnesia. 
The child suffers a sudden change in 
personality, may become unusually 
apathetic or docile, may become de- 
structive and irascible, and may per- 
form repetitive, complicated, and pur- 
poseful but irrational movements, may 
wander off in a daze, ete. 

Medical management should be at- 
tempted first. If it is unsuecessful in 
the patient with evidence of a foeal 
temporal lesion, operation should be 
considered. These attacks are among 
the most difficult of all epileptic sei- 
zures to control medically. Much dif- 
ference of opinion exists in regard to 
preferred drugs, probably because so 
few are really effective. 

Although Phenurone is perhaps the 
generally most effective drug, its rela- 
tively high rate of toxicity makes it 
advisable to begin therapy with the 
usually safer drugs. Dilantin should 
probably be the first drug employed. 
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Other agents that are sometimes effee- 
tive include Mesantoin, Phenobarbital 
or Mebaral, Benzedrine or Dexedrine, 
Mysoline, Tridione, Celontin,’:? and 
Peganone. 

Epileptic Equivalents.—V arious 
terms are also applied to this peculiar 
form of epilepsy, such as autonomie or 
diencephalic seizures, and thalamie or 
hypothalamic epilepsy. In these at- 
tacks consciousness is retained, but 
there are paroxysmal periods of such 
various events as severe headache, ab- 
dominal pain sometimes simulating a 
surgical condition, flushing, pallor, 
sweating, tachyeardia, disturbances of 
temperature control, gagging, vomit- 
ing, sleepiness, ete. Snyder* has re- 
cently emphasized the variability of 
the clinieal picture. 

Treatment follows the principles of 
the therapy of grand mal epilepsy, 
previously discussed. Dilantin alone, 
or in combination with phenobarbital, 
may control the attacks. If not, other 
drugs previously considered in the see- 
tion on grand mal epilepsy may be 
tried. 

Mired Epilepsy—This term indi- 
cates the presence in the same patient 
of more than one type of epileptie 
seizure, most often the combination of 
grand mal and petit mal attacks. 
Treatment usually involves the use of 
two or more drugs, selected along the 
lines of the previous discussions for 
their probable favorable action on the 
particular types of seizures present. 

Miscellaneous Types (Simple Febrile 
Convulsions, Those Due to Metabolie 
Disturbances Such as Tetany or Hypo- 
glycemia, ete., and Epilepsy-Simulat- 
ing States)—Not being considered 
examples of true epilepsy, these en- 
tities are not discussed here. 
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PSYCHOLOGIC ASPECTS 

The most common mistake made in 
the management of epileptic children 
is to treat with drugs alone. Too often, 
comprehensive consideration of the 
total problem is neglected, especially 
psychologie factors involving the par- 
ents and the child. 


Bridge® has emphasized the role that 
emotional maladjustment plays in in- 
creasing the frequeney of seizures in 
epileptic children and the fact that 


correction of psychologie distortion 
may help reduce the number of at- 
tacks. Therefore, efforts to prevent 
or correct maladjustment are not only 
Christian kindness but also a caleu- 
lated part of treatment.® * 
Psychologie aspects of the manage- 
ment of the epileptie child fall into 
four categories: (1) ineuleating proper 
attitudes in the parents and child 
regarding his disease in order that 
necessary cooperation will be obtained 
for adequate long-term treatment; (2) 
prevention of psychologic 
maladjustment in children not already 
emotionally distorted by cireumstanees 
of, and attitudes toward, their disease; 
(3) eorreection of superimposed psy- 
chologie problems where these already 


aequired 


exist as a consequence of epilepsy; (4) 
detection and management of the child 
with associated hyperkinetie behavior 
syndrome stemming from brain damage 
also giving rise to the seizures. 


Indoctrinating Parents and Child.— 
One of the first things to do with an 
epileptic child is to indoctrinate his 
parents (and the child himself, if old 
enough to understand) so thoroughly 
in the nature of his condition that the 
need for continuous, eareful medical 
supervision is fully appreciated, and 
fears, superstitions, and misbeliefs are 


dispelled. The doetor who does not 


thus assure the regular return of his 
patient will have little opportunity to 
be of service to the child. Unfortu- 
nately, too many physicians plunge 
headlong into drug therapy alone with- 
out proper preparation of parents in 
the broad aspects of the problem. The 
improperly prepared parents, not 
realizing the full implications of the 
therapeutie program, all too often fail 
to bring the child back periodically, 
drift from specialist to specialist, and 
permit the child to go for long periods 
of time without proper supervision. 
This common situation leads to a high 
therapeutic failure rate, encourages in- 
ereased frequency of seizures, may 
foster mental deterioration due to un- 
controlled seizures, and in some in- 
stanees results in status epilepticus. 
Naturally, these things occur more 
often in elinie than in private practice, 
but the degree to which this is true also 
of private patients is disturbing. 

The following steps in indoctrination 
have proved profitable in our experi- 
ence : 

1. Explain the nature of the condi- 
tion carefully, correct misbeliefs and 
answer questions posed by parents. 

2. Emphasize that 
stigma is attached to epilepsy, but that, 
on the contrary, it is freely diseussed 
and that groups are organized to com- 
bat it. 

3. In the mentally normal epileptic 
child, emphasize that the disease is not 
necessarily, or even usually, followed 
by mental deterioration. 

4. Stress the active and 
advances in this field, and the likelihood 
of even greater progress in years to 


nowadays no 


researeh 


come. 
5. Point out that in the great major- 
ity of instances the seizures can be 
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controlled, or diminished greatly in 
frequeney. 

6. Dispel the common fear that death 
will oceur during a seizure, actually a 
rare event. 

7. Give clear directions for action 
at the time of an attack, such as pre- 
venting injury, loosening clothing, ete. 

8. Stress need for faithful adherence 
to the therapeutic program and the 
necessity to return at periodic intervals 
for examination and possible modifiea- 
tion of management. 

9. Eneourage a_ healthy attitude 
toward the child and his condition, 
tempering natural concern with the 
recognition that the child should not 
be overprotected. 

10. Eneourage active participation 
of the child in school, physical activi- 
ties commensurate with his capabilities, 
and a happy social life without too 
much strain. 

11. Emphasize the need for sound 
emotional balanee in the child as an 
adjunct of therapy. 

12. Where applicable, relieve par- 
ents of guilt feelings that some action 
of theirs contributed to the child's 
condition. 


Preventing Psychologic Malad just- 
ment.—Some of the factors tending to 
produce maladjustment in the epileptic 
child’ are: (1) worry and brooding 
over the fact that he has seizures, 
which makes him different from his 
fellows; (2) nervous tension, often 
aggravated by the concern of his par- 
ents; (3) deep anxiety over his condi- 
tion and what is to be the eventual 
outeome; (4) embarrassment when 
seizures occur in the presence of others ; 
(5) frustration that his interests are 
thwarted, that he has_ restrictions 
placed upon his activity, must take 
medicines, and sometimes requires 
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dietary or fluid restriction; (6) oe- 
easionally, rejection by parents; (7) 
teasing by playmates, who sometimes 
think his seizures a matter of jest; (8) 
exclusion from regular school if sei- 
zures are frequent and severe; (9) as 
he grows older, the realization that his 
handicap may impose difficulties in 
obtaining employment. 

If maladjustment has not already 
occurred, the physician should keep in 
mind that the factors cited above may 
lead to it and should give preventive 
counseling. The guiding principles are 
to teach the parents and the child to re- 
gard epilepsy as a respectable, under- 
stood, chronie condition for which 
much ean be done and one that will 
not necessarily impair his chances of 
living a fairly normal life. In so far 
as indieated, he should be eneouraged 
to take an optimistic attitude toward 
his condition. In matters of manage- 
ment, he should be handled like the 
normal child, provided he does not 
have an associated neurologic defect 
such as the hyperkinetie behavior 
syndrome, cerebral palsy, mental re- 
tardation, ete. 

Correction of Established Psycho- 
logic Malad justment.—For 
cited above, the physician should seek 
to correct emotional problems already 
associated with the epilepsy. The usual 
methods of psychologie evaluation, 
manipulating parental attitudes and 
environmental factors, and employing 
psychotherapy are employed, as in any 
behavior problem. 


reasons 


Detection and Management of the 
Brain-Damage Behavior Syndrome.— 
The neurologic damage resulting in 
epilepsy may have also caused the 
brain-damage behavior syndrome (hy- 
perkinetic behavior syndrome) char- 
acterized by: (1) erratie variability 
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of mood and behavior, in which the 
child exhibits unexplained changes in 
disposition, sometimes being easily 
managed and at other times being un- 
usually diffieult; (2) hypermotility, 
characterized by unusual restlessness 
and motor activity; (3) irritability or 
irascibility without adequate provoca- 
tion, leading to innumerable conflicts 
with associates; (4) short and vacillat- 
ing attention span, or distractibility, 
greater than normal for a child of his 
age; (5) selective difficulty with math- 
ematies in school or with other studies 
involving solutions or problems that 
require prolonged attention.’ Indeed, 
management of this aspect of the 
epileptic child may prove to be even 
more important than therapy directed 
at the seizures themselves. Drug treat- 
ment usually suffiees to control the eon- 
vulsions, or to modify them, but the 
major problem facing the parents is 
often the abnormal behavior of the 
child. They are frequently frustrated 
by their inability to manage the child 
and feel guilty because of their failure 
as parents to control the child, who is 
actually being driven relentlessly by 
brain damage to ruthless behavior. 
Garrard and Richmond® and Bradley'’® 
have reeently written very helpful 
articles on the psychologic aspects and 
management of the brain-damaged 
child. 

Detecting this commonly associated 
syndrome is highly important for the 
following reasons: (1) to free parents 
from guilt feelings of inadequaey by 
explaining that what goes on in this 
child’s brain is more important than 
what goes on in his environment and 
that the best attempts at reasonable 
management often fail; (2) to teach 
them to couch their demands upon the 
child in terms of his eapacity to com- 
ply, thus preventing additional emo- 


tional tension; (3) to permit direction 
of treatment to include use of amphet- 
amines, tranquilizers, or Benadryl, 
drugs which may exert a_ favorably 
quieting effect upon the hyperkinetic 
behavior. 

The dramatic improvement in the 
child’s behavior sometimes achieved by 
use of the drugs mentioned above is 
often of far greater importance to the 
family than total control of seizures. 
Yet there is enough variability in re- 
sponse of the individual child to make 
precise recommendations for choice of 
drugs unwarranted at the present time. 

Dexedrine (or Benzedrine) sulfate 
often has an amazingly quieting effect 
on the hyperactive child, just the re- 
verse of the usual action in the normal 
individual. The theoretical conception 
of their action in such eases is best 
understood if one imagines areas of 
brain damage to represent the bull’s- 
eye of a target, the ‘‘ring’’ (area) next 
to the bull’s-eve to consist of cells 
(‘‘sick eells’’) whose oxygenation is 
disturbed by gliosis subsequent to the 
initial damage, and the next ‘‘cirele”’ 
or area to consist of normal cells. By 
inereasing cerebral blood flow, Dexe- 
drine and Benzedrine are thought to 
inerease oxygen delivery to the so- 
ealled ‘‘sick cells,’’ enabling them to 
function more normally, thus leading 
to improved behavior. The net result 
may be a child who is much more 
normally alert, has greater sustained 
attention, cooperates better, and is less 
hyperkinetic. 

In using amphetamines we prefer to 
employ Dexedrine spansules, which 
permit a continuous absorption of the 
drug throughout the day. The drug is 
available in 5 mg. and 10 mg. spansule 
form. The effective dose varies but is 
usually in the range of 5 to 10 mg. per 
day. The pharmacist may adjust the 
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amounts in the spansule capsules, if 
necessary. Furthermore, in young 
children who will not swallow the eap- 
sule, the capsule may be opened and 
the little granules may be given in 
such foods as jam, jelly, or apple sauce. 
We have been more impressed with the 
ease and effectiveness of spansule 
therapy than with use of the ordinary 
tablet preparations. 

Amphetamines depress appetite, and 
some weight loss may oceur during 
their use. However, these effects are 
often transitory and the child frequent- 
ly adjusts to the drug. Furthermore, 
excessive dosage may make the child 
unduly nervous and unable to sleep 
well. Therefore, the drug is given with 
breakfast, or earlier. If tablet prep- 
arations are employed, doses are ap- 
proximately 10 to 20 mg. per day for 
Benzedrine and 5 to 10 mg. per day of 
Dexedrine, given in the morning in 


order to permit the effect of the drug 
to wear off before the evening meal.'” 
The drug should not be administered 
after 4 p.m., beeause of its effect in 


disturbing sleep. Oceasionally, one 
may need to prescribe a sedative such 
as phenobarbital at bedtime. 

The tranquilizers constitute the next 
group of drugs employed for the brain- 
damage behavior syndrome. Bradley" 
has recently published an _ excellent 
review of their mode of action and use 
in the pediatrie age group. Table III 
presents information regarding many 
of them, giving theories as to their 
action, doses to employ, and_ side 
effects."-"* The physician may justifi- 
ably employ these preparations when 
indicated, but should realize that they 
are relatively new and have not had 
the same extensive use with children 
as with adults. 

We use tranquilizers very often for 
this. syndrome. Our experience is 
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chiefly with meprobamate, which we 
push to the point of slight drowsiness, 
unless satisfactory improvement occurs 
with lower dosage. If drowsiness 
oceurs, dosage is reduced just short of 
this point. The fact that meprobamate 
does not seem to lower the convulsive 
seizure threshold, whereas certain 
other tranquilizers may, makes it our 
initial selection. If it fails, we evaluate 
the effeets of other drugs, looking for 
improvement in behavior and effect on 
seizures. Such a trial-and-error ap- 
proach seems to be the only way to 
proceed with these drugs which are 
relatively new and have not yet been 
so sufficiently studied as to afford 
valid conclusions when used for this 
syndrome. 

Bradley’ recommends chlorproma- 
zine in doses of 10 to 25 mg. two or 
three times a day in children beyond 
the age of 6 vears. He also states that 
reserpine preparations may be used in 
doses of 0.1 to 0.25 mg. two or three 
times a day. 

Antihistaminies, especially Benadry], 
have also been recommended.'® 


SURGICAL TREATMENT OF EPILEPSY 


When the child’s epileptic attacks 
are foeal in origin, and are resistant to 
proper drug therapy, neurosurgical 
excision of the epileptogenic focus may 
give lasting relief from _ seizures. 
Therefore, in evaluating children with 
epilepsy the physician should search 
diligently for evidence that the attacks 
have foealizing features. The faet 
that most conditions causing brain 
damage in infants and children pro- 
duce widespread neuronal injury 
(hypoxia, birth trauma, encephalitis, 
meningitis, ete.) that is not susceptible 
to surgery should not lessen this quest. 

Criteria for Focal Epilepsy.—Pen- 
field?° and Walker® have defined the 
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criteria for establishing a diagnosis of 
foeal epilepsy, based on clinical fea- 
tures and technical procedures. The 
following comments summarize current 
concepts. 

1. Past history: A history of some 
incident, such as trauma, which may 
have eaused localized brain damage. 

2. Mode of onset: Loealizing mode 
the the attack 
beginning with foeal motor or sensory 
manifestations, the latter ineluding a 
wide variety of sensations, such as 
localized numbness, tingling, pricking, 
warmth, eold or pain, or visual, audi- 
tory, olfactory, or vertiginous effects. 

3. Nature of attack: 
phenomena during the attack, the part 
controlled by the epileptogenic foeus 
participating earlier and more severely 


of onset of seizure, 


Loealizing 


during the seizure and possibly exhibit- 


ing weakness or paralysis after the 
attack (Todd’s postictal paralysis), 
lasting from minutes to days. ~ 

4. Neurologic examination: Persist- 
ent evidence of localized neurologic 
abnormality in the part participating 
focally in the attack, such as spasticity 
of an arm or leg, ete. 

5. Skull roentqgenograms: Localized 
abnormality in skull roentgenograms, 
including evidence of old skull frae- 
ture, localized thickening or erosion 
of the ealvarium, asymmetry of skull, 
and intracerebral ealeifieation. 

6. Electroencephalography: Persist- 
ent, localizing features in serial elee- 
troencephalograms. 

7. Production of seizure: Artificial 
production of a foeal seizure (rarely 
done) by slow intravenous infusion of 
a dilute solution of Metrazol. 

Foeal 


area of cortical atrophy and localized 


8. Pneumoencephalography: 


ventricular dilation. 


9. Arteriography: Evidence of vas- 
cular anomalies or displacement. 

10. Electrocorticography: Finally, 
evidence at operation of (a) local 
brain damage; (b) ability to reproduce 
initial ietal phenomena by stimulation 
of the cortex in the conscious patient ; 
(ec) precise determination of the epilep- 
togenie foeus by electrocorticography. 

The essence of the surgical procedure 
for foeal epilepsy is the removal of 
the epileptogenic foeus, usually by 
subpial suction. The foeus is often 
contiguous to, or a short distance 
from, the area of brain damage itself. 
The latter may or may not be removed, 
depending upon indications for extir- 
pation and technical aspects. 

Walker*' advocates the use of anti- 
convulsant medication after operation 
until the patient has been free of at- 
tacks at least four vears. 


HYGIENE AND DIET 


Although excellent physieal condi- 
tion by no means protects completely 
against convulsive seizures, it seems 
established that proper hygiene and 
elimination of physical defects are 
helpful in reducing the number of 
seizures. Normal healthful physical 
and mental activity should be encour- 
aged. Opportunities for inactivity, 
daydreaming, and boredom should be 
reduced to a minimum. As in no 
other disease, in epilepsy an idle mind 
is the devil’s workshop. 

In view of the fact that a seizure 
may oecur at a time that would be 
particularly dangerous for the patient, 
the question always arises regarding 
restriction of activities. Each 
must he individualized in terms of 
type, frequeney, and severity of sei- 
zures and degree and duration of medi- 
eal control. Our poliey has been to 


ease 
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advise against permitting the epileptic 
child to ride a bieyele in traffic, climb 
trees, go swimming without presence 
of an older person capable of rescuing 
him should a seizure oceur while in the 
water, ride on mechanized farm equip- 
ment, or drive a ear. How long the 
patient should have remained free of 
seizures before permitting any of these 
activities is poorly defined at present. 

The diet is ordinarily the same as 
for a normal child of similar age. 
Some authorities of much experience 
advocate the ketogenie diet in selected 
eases,22-* but the majority do not 
preseribe it, relying principally upon 
carefully planned drug therapy. The 
ketogenie diet is relatively expensive, 
the child may not cooperate in taking 
it, it is troublesome to prepare, and 
there is increasing disinterest in its use. 
Still, one should not forget its possibil- 
ities when drugs fail. 

Seizures in some patients seem to be 
precipitated by excessive ingestion of 
fluids or food. One should keep this 
point in mind in the taking of the 
history and think of it especially in the 
ease refractory to drug treatment. 
Marked improvement may follow mod- 
erate fluid and food restriction when 
the child begins to overeat or drink 
large quantities of fluid. 

Fatigue should be avoided and the 
child should obtain the amount of 
sleep necessary to prevent fatigue. 

Correction of physical defects should 
be accomplished on the same indiea- 
tions as for the nonepileptie child, 
and this may have a slightly favorable 
effect upon the seizures by general 
improvement of the health of the child. 
This would apply to correction of 


anemia, removal of truly diseased ton- 


sils and adenoids, ete. Since epilepsy 
is not infrequently associated with 
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cerebral palsy, special management of 
the latter condition may be indicated. 


SUMMARY AND CONCLUSIONS 


1. Comprehensive evaluation of the 
epileptic child is a prerequisite for 
successful management. 

2. Modern treatment 
four avenues of approach: (1) drug 
therapy; (2) prevention, detection, 
and correction of psychologic distor- 
tion; (3) good general hygiene and 
proper diet; (4) in selected cases, 
neurosurgical excision of the epilepto- 
genic focus. 

3. Proper drug therapy requires 
consideration of: (1) general rules 
for administration of drugs in the 
treatment of epilepsy; (2) drugs avail- 
able, including dosage and toxie or 
adverse effects; (3) wise choice of the 
initial drug, use of combinations of 
drugs, and use of the dose-to-tolerance 
principle. The authors condense this 
information in itemized discussions and 
tabular form. 

4. Psychologie considerations in the 
epileptic child are emphasized, since 
management of this aspect constitutes 
an integral part of total therapy. 
The authors consider this problem 
from the standpoints of: (1) proper 
indoctrination of parents; (2) preven- 
tive mental hygiene in the epileptic 
child; (3) psyehotherapeutie correc- 
tion of existing emotional imbalance; 
(4) diagnosis and management of the 
frequently associated brain-damage 
behavior syndrome. 

5. Recommendations are given re- 
garding diet, hygiene, and correction 
of coexisting physical abnormalities. 

6. Current concepts concerning eri- 
teria for the diagnosis of foeal epilepsy 
are itemized, since neurosurgical attack 
may prove helpful in carefully selected 
cases. 


emphasizes 
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Then as Now 


Seetion X. Duration of the Disease in the Fatal Cases.—Of the 62 cases which termi 
nated fatally, 32, or 51.62 per cent, died before the end of the 5th day. There is a statement 
generally quoted in medical works, to be found, if we are not mistaken, in the writings of 
Hippoerates, that if tetanus continue over a period of twenty-two days, recovery is certain. 
Two of the eases at Guy’s were fatal over this period, one on the 28th, the other on the 32nd 
day. It is curious to notice also that ten died on the 7th and eleven on the 4th day, while 
on no other day did more than five die, and then it was on the 3rd and the 6th, or the days 
immediately preceding them. A table is given which shows that there are no grounds for the 
supposition that the season of the year has any influence on the short duration or protraction 
of the disease. 

From Gvuy’s Hospitat Reports. EpITep BY 
SAMUEL WILKS AND ALFRED POLAND, 
London, 1857. 





THE MANAGEMENT OF INTESTINAL PARASITIC INFECTIONS 


Ropney C. June, M.D., Px.D. 
New ORLEANS, La. 


N THE United States the following 
parasites may be found to infect the 
intestinal tract of children and may be 
pathogenic to a greater or lesser de- 


gree: 

Entamoeba histolytica, Balantidium 
coli, Giardia lamblia, Trichocephalus 
trichiuris, Ascaris lumbricoides, En- 
terobius vermicularis, Necator ameri- 
canus, Strongyloides stercoralis, 
Hymenolepis nana, H. diminuta, Dipy- 
lidium caninum, Taenia saginata, Di- 
phyllobothrium latum. 


In addition, there are Trichinella 
spiralis, the adults of which live in the 
intestine, but which causes disease 
primarily through the activity of the 
larvae which are distributed through- 
out the body; and Schistosoma man- 
sont with adults living in mesenteric 
venules and often causing intestinal 
disease through a reaction about eggs 
in the bowel wall. 

Any of these infections may oceur in 
children, some of them being almost 
exclusively pediatrie problems. 


AMEBIASIS 


While there are several aspects as 
yet unknown, the physician is fre- 
quently in danger of regarding amebia- 
sis as even more mysterious than it 
really is. Its management is frequently 
confused by a failure to understand 

From the Department of Tropical Medicine 


and Public Health, Tulane University School 
of Medicine. 


that the basie diagnosis is made by 
demonstration of the cysts or tropho- 
zoites of E. histolytica in proper feeal 
specimens. There is no good ‘‘thera- 
peutie test.’’ Presumption of the 
diagnosis on clinical grounds alone 
may oceasionally be justified, if proper 
laboratory confirmation is not avail- 
able, but favorable response to treat- 
ment does not prove the diagnosis, nor 
does unfavorable response indicate a 
refractory infection, but more likely 
a diagnostie error. 

If examination by both direct smear 
and zine sulfate flotation techniques of 
three stools obtained on different days 
give negative results, it is very im- 
probable that the patient has amebia- 
sis. Sigmoidoscopy is useful as part 
of the diagnostic routine, not because 
it provides more diagnoses of amebia- 
sis than does stool examination (it does 
not'), but because of its value in dif- 
ferential diagnosis. A suspicion of 
amebiasis does not often justify the 
discomfort and psychie trauma of re- 
peated sigmoidoscopy. 

With regard to treatment, intestinal 
amebiasis must be considered as two 
distinet diseases: nondysenterie and 
dysenteric, the former being the rule 
in children in the United States al- 
though, in the South, amebiasis is fre- 
quently associated with dysentery due 
to whipworm. In the latter case the 
helminthic infection should be treated 
first or coneurrently (v. i.). 





TABLE I, 


INDICATION 
Nondysenteric 
amebiasis 


Amebie dys 
entery 


Prev. Ameb, 
hepatitis 
Balantidiasis 


Giardiasis 


Whipworm 
feetion 


Aseariasis 


Oxyuriasis 


Hookworm 


Strongyloides 


Tapeworm 


Schistosomia- 
sis mansoni 


D 


Derm. 


N 


SumMMARY or Drug THeRApy oF INTESTINAL Parasitic INFECTION 


DRUG 


. Glyeobiarsol 


( Milibis) 
Diiodohydroxy 
quinoline 


3. Oxytetracy- 


cline (Terra- 


mycin ) 


. Tetraeyelines 


Erythromyein 
Emetine hy 
drochloride 
(hypodermi 
eally) 


. Chloroquin 


( Aralen ) 


. Oxytetracy- 


eline 


§. Quinacrine 


( Atabrine) 


Hexylresorein- 
ol (by ene 
ma ) 
Dithiazanine 
Piperazine 
citrate 


Piperazine ei 
trate 
Piperazine ei- 
trate 
Hexylresorein 
ol (erystoids ) 


. Gentian violet 


medicinal 

Pyrroviny 
quinium 

( Vanquin ) 


Piperazine ei 
trate 


7. Tetrachloro 


ethylene 


.. Gentian violet 


medicinal 
Hetrazan 
Dithiazanine 


- Quinacrine 
2. Tartar emetic 


3. Stibophen 


(Fuadin) 


diarrhea. 


dermatitis. 


nausea. 


SAGE | 
| MAXI- 
MUM 
SINGLE 
NO. OF | NO. DOSES MG./KILO.| DOSE 
DAYS PER DAY PER DAY (MG. ) 


7 3 20 500 


SIDE EFFECTS 
Constipation; P; 
Derm; Neur. 

90-100 650 None 

20 500 D; proctitis; 
Pseudomembra- 
nous entero- 
colitis 


See (3) above 


3-5 2 55 = Loeal pain; neur.; 
myocarditis 


N; V:; visual dis- 
turbances 


14-21 


See (3) above 


N; Vs; D 


See text for procedure and dose Burns of skin 


V; N; D 
Somnolence ; 
paralysis 


2-3 45 200 
l 500 


io 
3,500 V; N; D 
150 Somnolence ; 
paralysis 


See text for proceedure and dose 
7-14 2-3 


5-8 


3,500 


Central nervous 
depression ; 
liver, kidney 
damage 


See text for procedure and dose 


Burns of skin 


See text for procedure and dose 
None 


10 3 30 
See under (9) above 


See text for procedure and dose 


See text for procedure and dose N;: V; Derm.; 
shock; phlebitis 


See text for procedure and dose N; V; Derm. 
Neur. = neuritis, 

P = abdominal pain. 

V = vomiting. 
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Treatment of nondysenterie amebia- 
sis is usually desirable but not always 
urgent. A large number of drugs may 
be used effectively, the most important 
being arsenieals, broad-spectrum anti- 
bioties, and the iodized oxyquinolines. 
Camoform, Entamide, and fumagillin 
are also used. 

Our present practice is to use glyeo- 
biarsol (Milibis) for 8 days, 0.25 Gm. 
three times daily for preschool chil- 
dren, 0.5 Gm. three times a day for 
those 6 vears of age or older.** The 
bismuth content of this drug causes 
constipation and black stools. 
very little arsenie is absorbed, 
When these 


some 
Since 
other side effects are few. 
occur (gastrointestinal upsets, head- 
aches, arthritis, dermatitis) one of the 
other drugs may be used, for example, 
Diodoquin,* tetraeyelines,> and fuma- 
gillin® (see Table I). 

With high doses or prolonged ad- 
ministration the tetraeyeline antibiot- 
ies will cause gastrointestinal side ef- 
feets including diarrhea. The latter is 
often mistakenly taken to be due to 
the parasitie infection. Several other 
broad-spectrum antibioties are also ef- 
feetive, although some have not yet 
been tested. Before accepting the 
routine use of broad-spectrum antibiot- 
ies the physician should consider seri- 
ously the possibility that he may there- 
by encourage the development of anti- 
biotie resistant pathogenic bacteria.’ 
Fumagillin has the advantage of not 
altering bacterial flora, but unfortu- 


nately causes as side effects abdominal 


pain, dermatitis and, rarely, leuko- 
penia.* * 

Although amebie abscess of the liver 
is rare in children, it may oceur. It is 
therefore recommended that, if feasi- 
ble, a course of chloroquin (Aralen) 
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be given prophylactically to each child 
receiving treatment for intestinal ame- 
biasis'® (see Table 1). 

In amebie dysentery the physician's 
first objective is to relieve the dysen- 
tery. Eradication of the infection ean 
come later. Supportive treatment is 
most important, and its nature depends 
on the severity of the disease. Bed 
rest should be enforced and a nutritive 
bland diet given. Demuleent prepara- 
tions are not particularly helpful but 
opiates are valuable in relieving both 
pain and tenesmus. If fluid and blood 
loss has been great, these must be re- 
placed. 

Two types of drugs are highly effee- 
tive in checking amebie dysentery: 
the broad-spectrum antibiotics and 
emetine. Probably all of the former 
will be found more or less effective. 
This may apply even for those which 
do not consistently eradicate the para- 
sites. The tetracyelines, particularly 
oxytetraeveline, and erythromyein ap- 
pear to be most useful.* ' Dosage is 
as for the nondysenterie disease, but 
the antibiotic need not be given for 
more than 5 days if the dysentery 
stops within this time. 

Emetine hydrochloride is given in- 
tramuseularly for 3 to 5 days in a dose 
of 1 mg. per kilogram of body weight 
per day, up to a maximum daily 
amount of 65 mg. It is usually dra- 
matieally effective in relieving dysen- 
tery, although it is not likely to eradi- 
the infection. 
toxie effects on the myocardium, it is 
advisable to keep the patient in bed 
during emetine therapy and for a day 
or two afterward. For children, this 
is reason enough to make the course as 
short as possible, since the patient will 
probably feel and behave well before 
the third day. 


eate Beeause of its 
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After dysentery has ceased, the re- 
maining infeetion may be 
treated as nondysenterie amebiasis 
(v. s.). Naturally, if an antibiotic 
such as oxytetraeyeline has been used 
in the dysenterie phase of the disease, 


amebie 


it may be continued to eradieate the 
infection, if cost is not an important 
factor and there is no other contra- 


indieation. 


BALANTIDIASIS 


Treatment of infeetion with Balantid- 
ium colt is probably best accomplished 
by use of the arsenical amebicides or 
oxytetraeyveline, as for amebiasis."* In 
the United States, infection appears 
frequently to be related to a poor 
general status of the host—malnutri- 
tion or associated Usually 
good supportive treatment results in 
loss of the ciliate infection, although, 
in some, the infeetion more 


infeetion. 


may be 
stubborn. 
GIARDIASIS 


lamblia 
may be 


with Giardia 
treated, 
pathogenie and treatment is 
effective, and cheap. Give quinaecrine 
(Atabrine) orally 
Table I). 


Infection 
should be since it 
safe, 


for 5 days (see 


WHIPWORM INFECTION 


Infeetion with Trichocephalus trich- 
uris produces symptoms of abdom- 


inal pain, diarrhea, or dysentery— 
severity being proportional to the worm 
burden. Light infections are generally 
asymptomatic, harmless, and therefore 
need not be treated with drugs. 

Two types of preparations for oral 
use are useful in whipworm infection. 

Dithiazanine, a eyanine dye, has 
recently been proved potent: 45 mg. 
per kilogram of body weight a day in 


two or three divided doses for 7 days."® 
This is the first method of treatment 
which has been found eapable of 
eliminating whipworm infection con- 
sistently. Unfortunately, it often 
causes nausea and vomiting and is still 
under investigation with regard to 
other toxie effects. 


Piperazine citrate has also been used 
in whipworm infeetion."* 
sary to give the drug in doses ap- 
proaching toxie levels to remove whip- 


It is neces- 


worms and with such doses 
failures are common. Although it does 
not approach Dithiazanine in efficacy, 
it must be mentioned, since piperazine 
is readily available in this country 
while Dithiazanine is not. The dose 
of piperazine required to remove 
whipworms is about 150 mg. per kilo- 
gram of body weight per day for 2 
successive days. Side effects are som- 
nolenee, flaccid paralysis, ineoordina- 
tion, nausea, and vomiting. These ef- 
feets are all reversible when the drug is 
withheld, provided renal clearance is 
Piperazine should not be used 
renal function is 


even 


good. 
in large doses if 
impaired. 

Other preparations for oral admin- 
istration, such as_ tetrachlorethylene, 
emetine bismuth iodide, hexylresor- 
cinol, gentian violet, and the broad- 
spectrum antibioties are of little value. 

A hexylresoreinol retention enema is 
effective in reducing a whipworm in- 
feetion subelinieal level. The 
technique is as follows: A cleansing 
enema is first given. Then the lower 
abdomen, genitalia, perineum, upper 
thighs and buttocks are eoated with 
petroleum jelly to protect the skin 
from the burning effects of the 
hexylresoreinol. Warm 0.2 per cent 
hexylresoreinol suspension is instilled 


to a 
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slowly until 500 e.c. have been given 
or the patient cannot tolerate more. 
It is retained 30 minutes (retention is 
effected by holding the buttocks to- 
gether), then allowed to be discharged. 
A small, tepid tap-water enema stim- 
ulates return, if this does not oceur 
spontaneously. 

One such hexylresorecinol enema is 
usually sufficient, but if mucus is over- 
abundant, the treatment may have to 
be repeated. This may be done after 3 
days, following sigmoidoscopy to ascer- 
tain the presence of residual worms in 
the lower bowel. The appearance of 
the bowel reverts to normal with re- 
markable rapidity (48 hours) after 
the worms have been removed."® 


ASCARIASIS 


In uneomplieated intestinal asearia- 
sis, the best method of treatment is 
with piperazine citrate or one of several 
other piperazine salts. It is usually 
administered in a course of 5 to 10 ml. 
of syrup of piperazine citrate (1 ml. 
containing 100 mg. of piperazine 
hexahydrate) three times daily for 7 
days or in a single dose of 150 mg. per 
kilogram, up to a maximum of 3 
Gm.** ** 

Failure of treatment, as indicated 
by persistence of eggs in stools after 
treatment, calls for repetition of the 
course or administration of hexylresor- 
cinol erystoids after overnight fasting. 
A single dose of from 0.6 Gm. for 
infants to 1.0 Gm. for adults is given 
and may be repeated, if necessary, at 
intervals of 2 days; the pills must be 
swallowed whole, without chewing. 

Dithiazanine will remove asecarides 
when used in the same manner as for 
whipworm infection and so may be 
preferable when there is a simultaneous 
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infeetion with these two worms, but its 
greater toxicity make it less desirable 
than piperazine or hexylresoreinol in 


treatment of uncomplicated asearia- 
sis.** 

Purgation is not necessary with any 
of these three agents. 

The principal complications of aseari- 
asis include: intestinal obstruction or 
perforation, obstructive jaundice or 
liver abseess due to invasion of the 
common bile duct, appendicitis, and 
volvulus. <All but the first of these are 
managed surgically, and will not be 
discussed further here. 

Intestinal obstruetion due to aseari- 
asis usually appears to be precipi- 
tated by some febrile or allergic illness. 
A child with features suggesting intes- 
tinal obstruction associated with asca- 
riasis should be prepared for surgery. 
The precipitating or associated febrile 
illness is treated appropriately. This 
is usually an upper respiratory infee- 
tion, pneumonia, or otitis media. If 
the etiology of the precipitating illness 
cannot be identified it is usually ad- 
visable to give penicillin or broad- 
spectrum antibioties. Aleohol 
and ice bags may be used to reduce the 
fever and some form of continuous 
suction via intestinal eatheter should 
be used promptly to obtain partial de- 
compression (Wangensteen suction, 
ete.). Fluid is restored parenterally. 
Similar physiologie solutions instilled 
by proctoclysis may not only restore 
fluid but also stimulate peristalsis. 


rubs 


Piperazine citrate, 150 mg. per kilo- 
gram, should be poured into the intes- 
tinal catheter to subdue the worms and 
suction clamped off for an hour to 
allow absorption to take place."® 


In most eases, by the time the patient 
is adequately prepared to withstand 
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surgery the necessity for surgery has 
disappeared. The worms, if still ae- 
tive, disengage themselves from the 
bolus, and are either passed into the 
eolon or redistribute themselves in the 
small intestine. Patients whose ob- 
structions persist must be operated 
upon, and the worms removed. This 
is best done by withdrawing the 
worms through an enterostomy, with 
a long-handled sponge foreeps."* 

As soon as peristalsis is re-estab- 
lished whether surgery has been per- 
formed or not, if worms remain in the 
intestine, treatment as for unecompli- 
eated intestinal aseariasis should be 
earried out. 

Since the same child may have not 
only repeated infection with Ascaris 
but also further surgical complications 
of the infection, frequent long-term 
follow-up stool examinations are ad- 


visable to detect re-infection. Stools 


may contain eggs again within three 
months after returning to a contami- 
nated environment following suecess- 
ful treatment. 


OXYURIASIS 

Three groups of drugs have proved 
effective in the treatment of E. 
vermicularis infeetion—eertain dyes, 
piperazines, and the tetracyclines. The 
tetracyelines are not recommended 
because of cost, side effects, and risk of 
enteric complications, such as staphy- 
locoecie pseudomembranous — entero- 
colitis. 

Piperazine hexahydrate given in a 
dose of 400 to 500 mg. three times a 
day for 10 days is highly effective and 
is essentially effects. 
Oceasionally it fails without apparent 
reason, except possibly abnormal re- 
This drug is 


without side 


sistanee of the worms. 


available in both and tablet 


form.?” #2 


syrup 


There are three dyes which may 
eradicate pinworm infection. Gentian 
violet medicinal, the oldest effective 
remedy, is given in_ enteric-coated 
tablets designed to disintegrate in four 
hours.*2 A dose of 10 mg. per year 
of apparent age (approximately 2.5 
mg. per kilogram) is given each day 
in two or three divided doses for 7 
days. Usually the drug is better tol- 
erated if given about an hour before 
meals, but the timing varies from pa- 
tient to patient. Side effects of treat- 
ment are nausea, vomiting, and diar- 
rhea. Nausea and vomiting may be 
expected if the tablet’s coating is 
eracked. This may be determined 
before administration by dropping one 
or two tablets in water and observing 
a wisp of violet color. Failures of 
treatment occur when the coating fails 
to dissolve in the intestine. This may 
be determined by examining the stools, 
which should be colored homogeneously 
violet if the tablets are disintegrating 
properly.”* 

Pyrrovinyquinium chloride (Van- 
quin) is also effective and ean be given 
as a flavored suspension, in a dose of 
1.8 to 2.1 mg. per kilogram of body 
weight or approximately one teaspoon- 
ful per 25 pounds per day for 5 to 8 
days.** 

Dithiazanine is effective in the same 
dosage as for whipworm infection, but 
is more apt to cause side effects than 
is piperazine.** 

Ordinarily only patients with symp- 
toms are treated. Often it is diseov- 
ered that the most heavily infected 
member or members of the family are 
not the symptomatic ones. In such a 
situation they, too, should of course 
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be treated. On the other hand, it is 
useless to treat an entire family with 
the expectation of preventing re-infee- 
tion within the group unless it is 
unusually isolated. 

Hygienic measures may be of value 
in reducing or preventing infection in 
a household, provided that there is not 
another important souree of re-infee- 
tion, e.g., schoolmates. Small children 
should be provided with closed sleeping 
garments so that their fingers will not 
come in direet contact with the itching 
perineal skin; all undergarments and 
bed linens must be frequently washed 
in hot water to kill adhering eggs; 
children’s fingernails must be eut short 
and their hands thoroughly serubbed 
each time after they visit the toilet and 
before meals; bed linens and night 
clothes should not be shaken in closed 
rooms, and dusting of tables, dresser 
tops, and other furniture in bedrooms 
should be done with oil-dampened 
¢cloths.** 


HOOKWORM INFECTION 


The term ‘‘hookworm  infeetion”’ 
refers to the presence in the intestine 
of one or more living hookworms. 
When the number of worms is very 
small it may be of no consequence to 
the patient. Hookworn ‘‘disease,’’ on 
the other hand, is taken to mean the 
iron-deficiency anemia and hypopro- 
teinemia due to chronie blood loss. It 
develops when the hookworms in the 
intestine are so numerous that daily 
blood loss exceeds the amount that is 
replaceable by the hematopoietic sys- 
tem. The occurrence and severity of 
the disease are related to the worm 
burden, and therefore also the egg- 
count. The presence of anemia, with 
a very /ow egg-count, does not require 
heroic measures to rid the body of the 
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last few worms, but rather studies to 
determine the real cause of the anemia. 
The last few hookworms are very diffi- 
cult to eliminate, and in most cases 
repeated anthelmintic therapy directed 
against a minimal hookworm infection 
is not likely to benefit the patient.*° 

Tetrachloroethylene is still the most 
effective drug to use for human hook- 
worm infection. Properly used, it is 
essentially nontoxie. It is given in soft 
gelatin capsules in the morning after 
an overnight fast. With aging, cap- 
sules may become hard and fail to dis- 
solve properly. The dose is 0.13 ml. per 
kilogram of body weight, with a max- 
imum dose of 5.0 ml. Most satisfae- 
tory results are obtained when no pre- 
or posttreatment purgative is given.*® 

In hookworm disease the anemia and 
hypoproteinemia must be treated. In 
the most severely ill patients, blood 
transfusion is indieated but, for the 
majority, iron, high protein, high 
calorie diets, and supplementary vita- 
mins will suffice. In eachectic persons 
or those with severe heart or liver dis- 
ease, administration of tetrachloro- 
ethylene should be postponed until the 
patient’s general condition is im- 
proved. Meanwhile 
erystoids, 0.6 to 1.0 Gm., ean be given 
at intervals of 2 to 4 days to remove 


hexylresorcinol 


some of the worms; no pre- or post- 
treatment purge is necessary. 


STRONGYLOIDIASIS 


Although usually it produces no im- 
portant illness, Strongyloides stercoral- 
is may at times cause symptoms simu- 
lating peptie ulcer or chronie choleeys- 
titis, diarrhea, and in a few instances 
has even been thought the eause of fatal 
illness.?*: 25 
toms are more likely to result if the 


It is possible that symp- 
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worms are causing hyperinfection, i.e., 
continuous re-infection due to develop- 
ment of infective forms in or on the 
body. 

There is yet no readily available 
satisfactory cure for strongyloidiasis. 
The most useful drug to date has been 
gentian violet medicinal in tablets with 
a coating designed to release in 114 
It is best given in a short inten- 
over a four-day period, 


hours. 
sive 


with an initial dose for children of 10 


course 


mg. per year of apparent age per day 
(approximately 2.5 mg. per kilogram 
of body weight), divided into two or 
three doses. Each day the dose is in- 
creased 5 mg. per year of age (1.25 
mg. per kilogram) until on the fourth 
day it amounts to 25 mg. per vear of 
apparent age (6.25 mg. per kilogram) 
The discontinued 


vomiting occurs.  Unfor- 


a day. drug is 
whenever 
tunately, although many patients will 
be elinieally and subjectively improved 
by this treatment, the parasitologie 
cure rate in not impressive. Adminis- 
tration of gentian violet medicinal (1 


per cent aqueous solution) by duodenal 


intubation has been said to result in 
eure.” Intravenous administration of 
gentian violet is complicated, and the 
results do not justify its use.*° 

Hetrazan, although it produces no 
parasitologic cures, frequently provides 
amelioration of signs and symptoms. 
It is given in a dose of 10 mg. per 
kilogram of body weight three times a 
day for 10 days. 

Dithiazanine offers great promise in 
The 


eure rate is high in those eases in 


the treatment of strongyloidiasis. 


which tissue infeetion does not seem to 
Whether it 
instances of 


be an important factor. 


will also be useful in 


hyperinfection remains to be seen. The 
dosage is the same as for whipworm 
infeetion.** 

TAPEWORM INFECTIONS 

Tapeworms infecting the human in- 
testine in the United States include 
Hymenolepis nana, H. diminuta, 
Dipylidium caninum, Taenia saginata, 
Diphyllobothrium latum. Treatment 
for all of these is the same, viz., with 
quinaerine hydrochloride. The origi- 
nal quinacrine treatment is as follows: 

The patient receives a milk diet for 
one day. That evening a purgative is 
given—customarily an ounce (30 ¢.c.) 
of eastor oil. This serves not only to 
clear the bowel but also to aid in fixing 
the dose for posttreatment purgation. 
The following morning breakfast is 
withheld and a cleansing enema is 
given. Quinacrine hydrochloride, 0.4 
to 0.8 Gm. (4 to 8 tablets) depending 
on size of patient, is administered in 
one dose. One hour later one ounce 
or more of eastor oil is given, depend- 
ing on response to the previous night’s 
dose.** 

It now appears that any low residue 
diet may be used instead of a milk 
diet, and it is not certain that purga- 
tion before treatment is necessary. 
Quinacrine may provoke a disagreeable 
gastritis which through vomiting in- 
terferes with suecess of the treatment. 
Patients may be able better to tolerate 
the drug if given chlorpromazine orally 
in advance or hypodermiecally after 
vomiting has begun. 

Infections with H. nana are usually 
multiple, and the worms passed after 
treatment may be so damaged as to be 
test the sue- 
therefore 


unrecognizable. To 


cess of therapy one must 


examine the stool for eggs for two to 
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three weeks thereafter. After treat- 
ment for other tapeworm infections, 
all liquid stools must be collected and 
examined. If the worm has_ been 
passed intact the head will be found 
readily at the slender end, but if the 
seolex is detached from the remainder 
of the worm the stool should be washed 
carefully by sedimentation and the 
sediment thoroughly searched for the 
seolex. Failure to find the seolex does 
not necessarily indicate failure of the 
therapy; the patient should be ob- 
served for three to four months after 
treatment. He should not be subjected 


to a repetition of treatment unless he 
resumes passing eggs or proglottids. 


TRICHINOSIS 


The principal effects of trichinosis, 
caused by Trichinella spiralis, are due 
to the larvae distributed throughout 
the system rather than to the adult 
female parasites situated in the intes- 
tinal mucosa. Theoretically the sys- 
temie effects would be prevented if the 
adult worms could be removed early 
enough, but usually by the time diag- 
nosis is made the opportunity for 
treatment infection 
has passed. Nevertheless, since the 


of the intestinal 


adult female parasites may persist for 
as long as six weeks after inoculation, 
the ultimate severity of the infeetion 
may be reduced if these worms are 
removed as soon as the diagnosis is 
suspected, as for example, on the basis 
of acute diarrhea following consump- 
tion of inadequately cooked pork. Ex- 
perimental studies in animals indicate 
that piperazine citrate given for 7 
days may remove many of the adult 
worms.*? Since this drug is well tol- 
erated it is worthy of trial in a dose as 
for aseariasis (v. s.). 
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MANSON’S SCHISTOSOMIASIS 


Potassium and antimony tartrate 
(tartar emetic) is the most effective 
drug in the treatment of schistosomia- 
sis. It is administered intravenously 
as a freshly prepared 0.5 per cent solu- 
tion in 5 per cent glucose or isotonic 
saline solution. Initially, 0.625 mg. 
per kilogram of tartar emetic is given 
and on alternate days thereafter the 
dose is increased by 0.313 mg. per 
kilogram until a daily level of 2.2 mg. 
per kilogram is reached. A total of 
18 doses, amounting to 34.4 mg. per 
kilogram of tartar emetic, constitutes 
a course of treatment. In children 
considerable difficulty is usually ex- 
perienced with thrombosis of the veins 
and extravasation of the irritating 
solution of this drug. 

Fuadin (stibophen), which is given 
intramuscularly, is usually preferred 
for children, even though its eure rate 
is lower than that of tartar emetic. 
On the first day, 0.5 ml. of a 6 per 
cent solution is administered into the 
gluteal muscles. The dose is increased 
by steps to 3.5 ml. and continued at 
this level on alternate days until a total 
of 15 to 25 ml. has been given.** 
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TREATMENT OF ALLERGIC ECZEMA VERSUS SEBORRHEIC 
INFANTILE ECZEMA 
Luoyp V. CRAwForD, M.D. 
Mempuis, TENN. 


eee is the most common and 
important dermatological disease 
of infants and young children. Sev- 


eral types of eczema with diverse 


and complex etiology are encountered 


in pediatric practice: allergic infan- 
tile eczema (atopic eczema), sebor- 
rheic infectious eezemoid 
dermatitis, contact eezema, neuro- 
dermatitis, and, rarely, nummular 
eczema. The most common types are 
allergic infantile eezema and sebor- 
rheic infantile eczema. Proper man- 
agement of eczema necessitates that 
the specific type be ascertained, since 
treatment of the various types differs 
considerably. 


eczema, 


Eezema is not a disease; it is only 
the dermal manifestation of a variety 
of etiologic conditions and results 
from a series of histologie changes. 
It presents a picture of polymorphous 
lesions including erythema, papules, 
vesicles, sealing, and lichenification. 

Allergie infantile eezema (atopic 
eczema) is due to a specific antigen- 
antibody mechanism. In this type 
there is: (1) a high family incidence 
of allergic disease; (2) often associa- 
tion of, or progression to, respiratory 
allergy; (3) positive dermal reaec- 
tions; (4) circulating 
Prausnitz-Kiistner and 


presence of 
antibodies ; 
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(5) a tendency to blood eosinophilia. 
However, the final proof of allergic 
eezema is clearing of the skin when 
the specific allergen is removed and 
reappearance of the eezema upon re- 
exposure to the allergen. Allergic 
eczema has defined by Sulz- 
berger’ as “any specifically acquired 
alteration in the capacity of the skin 
to react.” 

The exact cause of infantile sebor- 
rheie eczema (seborrheic dermatitis) 
is unknown. However, it is thought 
by most investigators to be due to an 


been 


abnormality of the sebaceous glands, 
since it most often affects those re- 
gions of the skin that are richly sup- 
plied with such glands. The fune- 
tion of the sebum is mainly to assist 
in body temperature regulation and 
to help maintain the normal pliability 
of the skin. However, the sebum is 
also. bacteriostatic and fungistatic 
and contains precursors of vitamin 
D. These sebaceous glands are found 
over the entire body except the palms 
of the hands and soles and dorsum of 
the feet. However, there is unequal 
distribution of these glands and they 
are more numerous where subcu- 
taneous fat is least, such as on the 
sealp, nose, lips, chin, and trunk. 
Eezema is most commonly thought to 
be due to a defect in the quantity or 
composition of the sebum. Other 
theories relate it to infection by the 
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Pityrosporum ovale fungus, endocrine 
dysfunction, various dietary factors, 
and direet from an 
adult, usually a parent. 


transmission 


This paper will be limited to con- 
sideration of the differential diagno- 
sis, treatment, and prognosis of al- 
lergie infantile eezema as compared 
to seborrheic infantile eezema. 


DIFFERENTIAL DIAGNOSIS 


Since the method of management 
of allergic eezema and seborrheic ec- 
zema differs, the first essential is an 
diagnosis. The following 
helpful in this re- 


accurate 
differences 
spect. 


are 


Family History.—The ineidence of 
allergie infantile eczema is greater 
in family constellations that contain 
a higher than normal percentage of 
individuals with allergie rhinitis, 
asthma, urticaria, angioedema, or ee- 


zema. Beeause of the occurrence of 


major allergic sydromes in about 10 
per cent of the population, the pres- 
ence of one allergie person in a fam- 


ily of ten would not be considered 
abnormal. On the other hand, sebor- 
rheie eezema is not ordinarily asso- 
with a strong family history 
of allergy. Reiches’? has 
recently offered evidence that sebor- 
rheie dermatitis may be transmitted 


ciated 
However, 


from adults. 

Age.—In about 50 per cent of cases, 
allergie eczema begins before the age 
of 6 months and in about 95 per cent 
before the age of 2 years. Approxi- 
mately 50 per cent of all infants will 
have a mild seborrheic dermatitis of 
the sealp, the so-ealled “cradle eap,” 
during the first several months of 
life. There is a marked tendency for 
seborrheie eezema to disappear within 
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a few months, with a slight tendency 
to recur at puberty. 


Race.—There is no definite race re- 
lationship in either allergie eczema or 
seborrheic eczema. 

Sites.—Allergie eczema is more apt 
to start as an erythematous eruption 
on the cheeks and then tends to 
spread peripherally to involve the re- 
mainder of the face. From the face, 
allergic eezema may become general- 
ized, or involve the outer aspects of 
the forearms and legs. The older the 
infant or child, the greater the like- 
lihood of bilateral involvement of the 
antecubital and popliteal spaces. In 
contrast, seborrheic eczema is more 
apt to start as greasy crusts of the 
sealp, especially over the frontal and 
parietal regions, with extension to 
the postauricular areas, as a_pink- 
scaly eruption. As_ seborrhea _be- 
comes generalized, it is more likely 
to involve areas that contain more 
abundant sebaceous glands and flex- 
ural regions, such as the axillary, in- 
guinal, antecubital, and popliteal. 


Lesions.—The appearance of allergic 
eczema may vary from redness of the 
skin in the erythematous acute stage 
to thickened lichenifiecation in the 
chronic stage. Vesiculation, papules, 
Weeping, and crusting are often as- 
sociated with allergie eezema. The 
lesions of seborrheic dermatitis are 
of two principal types: (1) a sealy 
erythematous eruption that involves 
the scalp, postauricular region, and 
trunk, and (2) a moist flexural type 
that is characterized by erythema, 
exudation and maceration in the um- 
bilieal, inguinal, axillary, antecubital 
and popliteal flexures. Both major 
types of lesions may exist in the same 
patient. Other seborrheic lesions 
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seen at times are waxy, yellow 
plaques with larger seales than those 
usually seen in allergic eezema. 
Glaser® has “tessellation” 
in seborrheic eczema, which does not 
occur in allergic eezema. This is the 
appearance of thin, red, veinlike lines 
due to the acutely inflamed skin 
showing through cracks in the over- 
lying seborrheic crust. Lichenifiea- 
tion is absent in seborrheie eezema. 


described 


Pruritus.—This is the most im- 
portant and dependable differential 
point. Allergic eczema is extremely 
pruritic. A child with extensive in- 
volvement is most irritable and may 
sleep very poorly. On the other 
hand, a child with equally extensive 
seborrheic eczema is often happy and 
has little or no pruritus. 

Laboratory Findings.—Infants with 
allergie eezema are prone to have an 
elevated blood eosinophil count. Ap- 
proximately 50 per cent of such in- 
fants will demonstrate this finding 
on the first visit, about 90 per cent 
if three serial counts are performed. 
Children with seborrheic eezema do 
not have this tendency. Infants with 
allergie eezema associated with nasal 
symptoms may show eosinophils in 
the nasal _ secretions. However, 
Matheson and associates* have re- 
cently shown that this must not be 
considered abnormal in the first 6 
months of life. If additional clinical 
investigation is needed, seratch and 
intradermal skin tests are often posi- 
tive. Passive transfer antibodies ean 
be demonstrated in the serum of chil- 
dren with allergie eezema, but not in 
the serum of those with seborrheic 
eczema. 


PROGNOSIS 


The vastly different prognosis is 


another important reason for the 
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pediatrician to differentiate allergic 
eczema from seborrheic eczema, Ap- 
proximately one half of infants with 
allergie eczema will progress to al- 
lergie rhinitis or asthma during the 
pediatric years, whereas there is no 
such tendency in the child with 
seborrheic eezema. Parents of such 
a child may be reassured that the 
likelihood of his developing asthma 
is not increased. 


TREATMENT OF ALLERGIC ECZEMA 

A. Specific Measures.—Etiologie fae- 
tors in allergic eczema are most com- 
monly environmental inhal- 
ants, pollens, or some combination of 
these factors. In children under 2 
years of age, the most common al- 
lergens are foods and environmental 
inhalants. By the third year, pollen 
eczema becomes much more frequent. 
As recently shown by Ratner and as- 
sociates,® it is uncommon for a child 
with severe eczema or asthma to be 
sensitive to only one type of allergen. 
As the young allergic child grows 
older, there is a decreasing sensi- 
tivity to foods and increasing sensi- 
tivity to pollens. Environmental in- 
halants are frequent factors in ee- 
zema at all ages, even in the first 
year of life. 

At the first visit, when the various 
symptomatie measures are prescribed, 
the infant or child is offered a hypo- 
allergic diet, as follows: (1) milk 
substitute, (2) rice eereal, (3) two 
fruits—apples and apricots, (4) two 
vegetables—carrots and string beans, 
(5) beef, and (6) aqueous multiple 
vitamin preparation (egg products 
are not permitted). 

After 10 days, the infant returns 
for follow-up observations. If the 
eczema has disappeared or improved 
markedly, various food groups are 


foods, 
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added one at a time at weekly in- 
tervals. The most important foods, 
milk and wheat, are added first. If 
this exacerbation of the 
eezema, the offending food should be 
eliminated for a period of 6 months, 
before another trial is attempted. 
After milk and wheat are tried, foods 
‘an be added aceording to biological 
groups, since these groups are anti- 
genically related (see Table I). If 


causes an 


Foops CLASSIFIED ACCORDING TO 
BIOLOGICAL GROUPS 


TABLE I, 





Cereal Family: 
wheat, malt 

Mustard Family: Broecoli, Brussels sprouts, 
eabbage, cauliflower, kale, horse-radish, 
kohlrabi, mustard, radish, rutabaga, tur 
nip, water cress 

Rose Family: Almond, apple, apricot, black- 
berry, cherry, peach, pear, plum, prune, 
quince, raspberry, strawberry 

Nightshade Family: Cayenne, green and red 
pepper, eggplant, tomato, white potato 

Pea Family: Black-eyed pea, Jack bean, 
kidney bean, licorice, lima bean, lentil, 
locust bean, navy bean, pea, peanut, 
soybean, string bean 

Citrus Family: Grapefruit, lemon, lime, or- 
ange, tangerine 

Parsley Family:  Aniseed, earaway, carrot, 
dill, celery, celeriac, parsley, parsnip 

Gourd Family: Cantaloupe, casaba, ¢u- 
eumber, honeydew, pumpkin, squash, wa- 
termelon 

Lily Family: 
onion 


Asparagus, chive, garlie, leek, 


the eezema is not improved appreei- 
ably in the 10-day trial period, a reg- 
ular diet for a child of that age is 
preseribed, with the exception that 
eggs and egg products are not per- 
mitted. In Table IL are listed the 
foods whieh in the author’s experi- 
ence are the most important in al- 
lergic disease in infants and young 
children. 

If the response to the hypoallergic 
iliet does not suggest a food etiology, 
an attempt at environmental control 
is then undertaken. Speeifie instrue- 
tions for maintenance of a dust-free 


room are included in most standard 
texts on allergy, or can be obtained 
by writing any of the major allergy 
supply laboratories. Eezema due to 
environmental inhalants tends to be 
worse in the winter because the child 
stays indoors more of the time and 
because the house is kept closed more 
completely. This increases the con- 
centration of house dust containing 
such things as feathers, wool, hair, 


Foops FREQUENTLY RESPONSIBLE 
FOR ALLERGIC EczEMA 


TABLE IT, 








Fish 
Egg 
Cereal grains 
Mustard family 
Rose family 
Nightshade family 
Walnut family 
Pea family 

Milk 

Citrus family 
Parsley family 
Gourd family 

Lily family 

Fowl 

Cashew family 
Hazelnut 
Pineapple 
Mint 

Sweet potato 
Choeolate 


jute, cotton linters, kapok, ete. Tn 
Table III are listed environmental in- 
halants that most often cause allergic 
eczema, 


TABLE IIT. CoMMOoN ALLERGIC INHALANTS 
Feathers 
Cottonseed 
Cat hair 
Dust 
Wool 
Hog hair 
Dog hair 
Silk 
Kapok 
Rabbit hair 
Cattle hair 
Orris root 
Pyrethrum 
Goat hair 
Flaxseed 
Castor bean 
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Pollen eezema is more prevalent in 
older children and has a seasonal pat- 
tern that corresponds to the local 
pollen season. The specific treatment 
of this type is hyposensitization by 
injection of pollen extracts, which 
proves effective in about 80 per cent 
of cases, 

In more severe allergic eezema, al- 
lergie skin testing is indicated to fa- 
cilitate a more precise environmental 
control program and possible hypo- 
sensitization treatment. Discussion 
of evaluation of skin tests in eczema 
is outside the scope of this paper. 

B. Other Measures.—It must be ap- 
preciated that no combination of 
symptomatic agents such as antihis- 
tamines, local medications, ultraviolet 
light, x-ray therapy, or steroids will 
completely control a case of allergic 
eczema unless the excitants, either in- 
gestants, contactants, or inhalants are 
eliminated. On the other hand, in- 
fants and young children often spon- 
taneously outgrow their hypersensi- 
tivities, or develop an immunologic 
tolerance through continual natural 
contact. Symptomatic management 
will be discussed later. 

Hospitalization: Hospitalization of- 
ten dramatically improves a_ child 
with severe allergic eczema, because 
the environmental inhalants are more 
adequately controlled. However, be- 
cause of the danger of contracting 
complicating pyogenie infections, hos- 
pitalization is not indicated unless 
the eczema is severe. 

Nutrition: In the management of 
allergic eczema, it is important to 
eliminate responsible foods. How- 
ever, it is equally essential to avoid 
unnecessary and prolonged diet re- 
strictions. If a child does not im- 
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prove during a 10-day trial period on 
i hypoallergie diet, he is not apt to 
during a prolonged trial 
period. Aqueous multiple vitamin 
preparations, which are in most cases 
hypoallergic, are often restricted un- 
necessarily, and beeause of this, the 
author has seen from two to four 
cases of clinical scurvy per year. 

In view of Hansen’s® investigations 
on unsaturated fatty acids in ee- 
zemoid dermatitis, a trial of unsatu- 
rated acids is warranted. Soybean 
oil in a dose of 2 to 4 drams per feed- 
ing may be used. 


‘ 
improve 


Sedation: Itehing and irritability 
associated with allergie eezema may 
be so severe as to warrant sedation. 
The barbiturates and chloral hydrate 
are the drugs of choice. A good plan 
is to give the longer acting pheno- 
barbital before bedtime, and to use 
the shorter acting Nembutal, as 
needed, as the child awakes during 
the night. 


Antihistamines: In allergie eezema, 
the use of antihistamines in divided 
doses has not appeared to be worth 
while. However, on the 
practice of prescribing the total daily 
dose of Benadryl (2 mg. per pound) 
before bedtime, because of its combined 
sedative and antipruritie action, may 
aid in controlling the extreme noc- 
turnal itching. 


occasion, 


Restraints and bandaging: The use 
of elbow splints is important in pro- 
teeting the skin in eases of severe 
eczema. In hospitalized children, the 
wrists and ankles may be tied to the 
sides of the crib, but the mother may 
not accept such restraints at home. 

The loeal procedure that is of 
greatest help is bandaging of the ex- 
tremities, as suggested by Hill.’ The 
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ointment of choice is applied to the 
arms and legs, covered with one layer 
of high-grade cotton cloth, and an 
outside layer of 2-inch Ace elastic 
bandage is employed. This dressing 
is changed only once per 24 hours. 
Bathing: Soap acts as an irritant 
in most forms of eezemoid dermatitis. 
On the other hand, some cleansing 
agent must be used in order to pre- 
vent pyogenic infection. The deter- 
gent, sodium lauryl sulfate (Lowila), 
is a very useful soap substitute. 
Colloid baths relieve the itehing 
for short periods of time and are 
useful bedtime. One 
may use two eups of cornstarch to a 
tub of warm and soak the 
child 10 to 15 minutes. A good com- 
oatmeal preparation is 


most before 


water 


mereial 
Aveeno. 

Infection: Beeause of the extreme 
pruritus, allergie eezema is mueh 
more prone than seborrheie eezema to 
If the 
infected areas are moist or oozing, a 
used until 
Potassium perman- 
ganate solution 1:5,000 to 1:10,000, 
gentian violet 2 per cent, and Zephi- 
ran chloride 1:5,000 represent anti- 
value. Wet 

antibioties, 


become secondarily infected. 
wet dressing should be 
drying occurs. 


septic soaks of great 
dressings that contain 
such as Terramycin or neomycin, that 
have little tendeney to eause skin 
sensitization, are particularly effee- 
tive against secondary infections. 
These are prepared so as to contain 
1 to 2 mg. of the drug per 1 c¢.e. of 
normal saline. 


Local When no 
ondary pyogenic infection is present, 


medications: sec- 
the choice of local preparations de- 
pends on the stage of the dermatitis. 
In the wet 
dressings or soaks of Burow’s solu- 


acute exudative stages, 


tion 1:20, or potassium permanganate 
1:5,000, are useful. Ointments should 
not be applied to oozing areas. After 
the weeping stage has been corrected, 
the ointment prescribed should be 
used on a small area of skin three to 
four times per 24 hours, in order to 
detect any previous skin sensitiza- 
tion. 

In the subacute stage with papulo- 
vesiculation and erusting, various 
creams and ointments are useful. 
Some helpful preparations are as fol- 
lows: 

0.5 Gm. 
8.0 Gm. 


12.0 Gm. 
60.0 Gm, 


Phenol 

Prepared calamine 
Zine oxide 

Almay Qualatum 4q.s. 


Crude coal tar 0.5 Gm. 
Zine oxide 30.0 Gm. 
Aquaphor 4q.s. 60.0 Gm. 


1.0 Gm. 
10.0 Gm. 
60.0 Gm. 


Crude coal tar 
Burow’s solution 
Lassar’s paste q.s. 


For chronie eezema with papula- 
tion and lichenification, tar prepara- 
tions are usually helpful therapeutic 
agents. Coal tar should not be used 
during the summer months, because 
of its photosensitizing effect. Because 
of possible toxie effeets upon the kid- 
neys, routine urine examinations are 
indicated in patients treated with 
tars. The two tars 
used are coal tar and wood tar, and 


most common 


on oceasion a patient may respond 
much better to one type of tar than 


to the other. Tar _ preparations 
stronger than 3 per cent are seldom 
used in children. 

ointments in 
strengths of 1 to 5 per cent are 
among the most effective local agents 
available in infantile eezema, 


Hydrocortisone 


Steroids: Beeause of the dangers 
of long-eontinued systemic steroid 
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therapy, these should not be pre- 
seribed lightly. The many potential 
complications have recently been 
stressed by Good.*}* Short-term 
courses of Aristocort to depress the 
eczemoid reaction are sometimes in- 
dieated to clear the skin enough for 
skin testing, or to aid in control of 
severe, uncontrolled when 
other measures have been unsuecess- 
ful. Steroid hormones only tempo- 
rarily relieve the symptoms of al- 
lergie eczema and, when discon- 
tinued, the eezema often reappears in 
more severe form than before. 


eczema 


TREATMENT OF INFANTILE SEBORRHEIC 
ECZEMA 


Specific—Sinee the basie cause of 
seborrheic dermatitis is unknown, 
there is no specific method of com- 
bating the disease process. Vitamin 
B,. and liver injections, as well as 
low-fat, high-casein diets, have been 
used but with no clear-cut evidence 
of value. However, Nisenson’® has 
recently reported on the efficacy of 
biotin in seborrheic conditions, and 
European investigators have written 
of the value of biotin sinee 1950. 
Gyorgy" found that a diet of egg 
white would eause changes in the 
rat’s dermis that resemble seborrheic 
eczema of infants. The curative fac- 
tor was found to be biotin, which is 
present in liver, kidney, cow’s milk, 


and yeast. Nisenson recommends for 
dermatitis, or 
Leiner’s disease, intramuscular injec- 
tion of 5 mg. of biotin daily for 7 to 


severe _ seborrheic 


14 days. For less severe cases, oral 
administration of 2 to 10 mg. of 
biotin daily for 2 to 4 weeks is recom- 
mended. 

Because of the fact that seborrheic 
eczema is a nonallergie disease, trial 
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diets, environmental control meas- 
ures, allergie skin testing, and hypo- 


sensitization are not indicated. 

Symptomatic.—Due to the fact that 
seborrheic eczema is usually not pru- 
ritic, sedation and use of restraints 
are seldom necessary. Absence of 
pruritus is also responsible for a 
lesser incidence of secondary infee- 
tion. Treatment of such secondary 
infections in seborrheic eczema is the 
same as for those complicating al- 
lergie eezema. Steroids, such as 
Aristocort, will minimize the mani- 
festations of seborrheie eczema but 
are seldom indicated. 

As to the local treatment of non- 
infected seborrheic eczema, many 
drugs have antiseborrheic properties. 
The choice of the preparation to be 
used depends on the stage, location, 
and extent of the lesions. 

In general, tars are not as effective 
as the sulfur-resorcinol combination 
in seborrhea. 

As in allergic eezema, if oozing is 
present, soaks such as Burow’s solu- 
tion 1:20, or potassium permanganate 
1:10,000, are best. 

For mild seborrheie eczema of the 
scalp (cradle cap), mineral oil alone 
may suffice, or a mild 1 or 2 per cent 
tar ointment that is applied at night 
and washed off with soap and water 
in the morning. 

For the sealy erythematous type of 
seborrheic the following 
preparations are of great value. 


eczema, 


3.0 Gm. 
5.0 Gm. 
10.0 Gm. 
120 Gm. 


Salicylic acid 
Precipitated sulfur 
Liquor carbonie detergens 
Aquaphor q.s. ad. 


The ointment is applied to the sealp 
for 2 nights and followed by a 
shampoo on the third day. 
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3.0 Gm. 
1.8 Gm. 
1.8 Gm. 
60.0 Gm. 


Sulfur 

Salicylie acid 
Resorcinol monoacetate 
Aquaphor q.s. ad. 


Apply the ointment 5 to 4 times a 


week at night. 
Preparations listed below are ex- 
cellent antiseborrheie drugs. 


Selsun (selenium disulfide) Abbott 
Sebizon (sodium sulfacetamide) Schering 
Vioform, 3% Ciba 
Pragmatar Smith Kline 
& French 


For the moist flexural types of 


seborrhea, lotions and pastes are of 


more value. The following prepara- 


tions are useful for this type. 


LOTIONS 

Resorcinol monoacetate 4.0 
Salicylic acid 3.0 
Glyeerin 4.0 
Aleohol 70% qs. ad. 240.0 
Apply 3 to 7 nights per week. 


Burow's solution 12.0 e.e, 
Sulfur 3.0 Gm, 
Glycerin 20.0 ee. 
Lime water qs. ad. 120.0 e.e, 
Apply 3 to 7 nights per week. 
PASTES 

Burow's solution 

Anhydrous lanolin 

Lassar’s paste qs. ad, 


Apply t.i.d. 


10.0) eve. 
20.0 Gm. 
60.0 Gm. 


10.0) e.e, 
10.0 Gm, 
60.0 Gm. 


Burow's solution 
Zine oxide 
Aquaphor qa. ad, 
Apply t.i.d. 


the 
mereury 


or seborrheic dermatitis of 
eyelids, oxide of 


(ophthalmic ointment) or Vioform, 1 


yellow 


per cent in petroleum jelly, are ex- 


cellent. 
SUMMARY 
In order to control allergie infan- 
tile eezema, as well as to diminish the 
echanees of asthma, 
search for specifie excitants by means 


progression to 


of hypoallergic diets, environmental 
control measures, and, at times, al- 
lergie skin testing is mandatory. 
The treatment of choice for pollen 
hyposensitization. The 
treatment of allergic 


eczema is 
symptomatic 
eczema is discussed, 

Since the etiology of seborrheie in- 
fantile eczema is unknown, but is not 
allergic, no specific search for ex- 
citants is indicated. The sympto- 
matic treatment of seborrheic eezema 
is the most important consideration 
and is discussed. 
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HIS Negro girl first entered the 

hospital at 5 years and 7 months 
of age, with the history of weakness 
from early infaney. The child had 
always displayed a reduction in ae- 
tivity. She began speaking at 1 year 
of age but did not sit until 3 years 
of age. 

The birth weight was 4 pounds 9 
ounces; there was an uneventful preg- 
naney and labor. The patient was 
kept in an ineubator for the first 3 
weeks of life. 

The physical examination revealed 
a quiet, cheerful Negro girl who was 
unable to rise from a sitting position 
without assistance because of weak- 
ness. She was unable to climb stairs, 
though she could walk slowly with 
a waddling gait for a few steps. <A 
café au lait spot was present on the 
left buttock. The upper extremities 
were thin and the pectoral muscu- 
lature was prominent. There was 
generalized weakness of the arms and 
legs. No deep tendon reflexes could 
be elicited. The cranial nerves were 
intact and no sensory changes were 
present. The physical examination 
of the viscera was negative. 

The laboratory examinations re- 
vealed normal blood cellular ele- 
ments, and a negative Hinton re- 


action. A lumbar puncture revealed 
a pressure of 150 mm. of water, a col- 
loidal reaction of 111222, with total 
proteins between 40.4 and 54.8 meg. 
per cent on three oceasions. An es- 
timation of creatinine and creatine in 
148 ml. of urine gave values of 101.6 
and 69.6 mg. per cent, respectively. 

The patient was given an intra- 
museular prostigmine test, which did 
not improve her weakness. Psycho- 
logie testing revealed her to be of a 
low average intelligence and fune- 
tioning at the 4-year level. No 
evidence of cortical damage was 
found. Physiotherapy and _ shoes 
with a heel lift to attain a better 
walking gait were given, and the pa- 
tient was discharged. 

She was followed in the 
logieal clinic, and the same symmet- 
rical weakness, most marked in the 
upper extremities, remained, but 
with slight improvement. Psycho- 
metrie testing at 914 years revealed 
an 1.Q. of 80, with function at the 
974 2-year level. 

At the age of 9 years, the patient 
was admitted to a State Hospital 
School. Here, over a period of four 
years, she became progressively 
weaker. At the age of 10, a gastroc- 
nemius biopsy showed “minimal foeal 


neuro- 
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atrophy”; a second biopsy of musele, 
and sural nerve was done at the age 
of 13 years. Again, focal muscle at- 
rophy was deseribed. 

A further evaluation at this hospi- 
tal occurred on her second admission 
at the age of 13 years and 10 months, 
when she was found to be an obese 
prepubertal girl with a right dorsal 
and a_ bilateral cavus. 
There was decreased muscle mass in 
the distal portion of the extremities, 
with definite atrophy of the thenar 
Marked 
muscular present 
throughout, with the greatest degree 
of musele weakness in the hips and 
that standing 
quired a broad base. Fasciculations 
of museles were not seen by the ex- 


scoliosis pes 


and hypothenar eminences, 


hypotonia was 


knees, so alone re- 


aminer but were described subjee- 
tively as present in the fingers of the 
right hand. Flexion contractures of 
the right wrist and the third, fourth, 
and fifth fingers were present. The 
cranial nerves were normal on test- 
ing. All deep reflexes were absent. 
There was diminished pinprick and 
absent light touch sensitivity over the 
lower portion of the left leg. 

The 
this 


eXaminations on 
lumbar 


laboratory 
admission ineluded a 
puneture, the initial pressure being 
200 mm. of water, the fluid contain- 
6.4 
There was a normal response of gas- 
Electro- 
myograms of the right biceps showed 


ing mg. per cent of protein. 


trie acidity to histamine. 


no spontaneous activity but a po- 
tential of 20 millivolts with a mean 
duration of 5 milliseconds, and, of 
the right gastroenemius, a similar po- 
tential voltage, with a mean duration 
After a hospital 
stay of three weeks, in which no dis- 


of 10.7 milliseconds. 


cernible improvement oceurred, the 
patient was returned to the hospital 
school. 
DISCUSSION 

Dr. JONATHAN COHEN.*—This pa- 
tient’s chief complaint was general- 
ized muscle weakness, present since 
early infancy. Was it present at 
birth? Birth injury to the cord, 
amyotonia congenita, congenital cere- 
bral diplegia, myelodysplasia, and a 
few other conditions may be thought 
of in this connection. Was it pres- 
ent only a few weeks or months after 
birth? Werdnig-Hoffman’s neuro- 
museular atrophy commonly makes 
its appearance in this way, and a few 
myopathies are known to do the same. 
In differentiating many of these con- 
ditions, especially poliomyelitis, birth 
injuries, and myelodysplasia, not 


only is it important to know the dis- 


tribution of the weakness but it is 
necessary to know if the museles in- 
volved are completely paralyzed or 
only paretic. It is most important, 
however, to determine these matters 
early in life. The deseription of the 
development of motor function seems 
to indicate that the 
symmetrical and severe, leading to 
decreased activity, but there was suf- 
ficient gain in strength in the 5% 
years before her first admission to 
the hospital so that she could erawl 
and even walk, if helped to her feet. 
Her mental functions seemed to de- 
velop indicated by 
speech and control of the sphineters, 
which achieved at the proper 
age. 

oan — 7 a ~ gy BB astonint 
(Orthopedic), The Children’s Medical Center ; 


Research Associate in Orthopedic Surgery, 
Harvard Medical School. 


weakness was 


normally, as 


were 
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At 5% years, the physical exam- 
ination gives us the first idea of the 
extent and the severity of the mus- 
cular weakness. All extremities are 
involved, and sufficiently so to ex- 
plain the absence of deep tendon re- 
flexes. Does the weakness involve 
the face? The intact cranial nerves 
are reassuring in this regard, but 
even slight residual musele power 
could give rise to the impression that 
the cranial nerves were functional, 
but does not eliminate the possibility 
of weakness. Myasthenia gravis is a 
good example of facial musele weak- 
ness, and fascioscapulohumeral mus- 
cular dystrophy is another. One find- 
ing is of outstanding importance— 
that of normal sensory function. If 
this is a true finding, then we must 
explain the different findings re- 
corded on a subsequent examination. 
The subsequent findings of sensory 
loss, however, are not so striking but 
that they may have been missed at the 
first examination. I choose to stand 
by the record that there was no sen- 
sory deficit. 


The only abnormal laboratory de- 
termination is a slightly elevated pro- 
tein with an abnormal colloidal gold 
This implicates the central 
nervous system with its immediately 
out the 
consider a 


curve. 
adjacent tissues. It rules 
myopathies, unless we 
double diagnosis, which is improbable 
because in none of the myopathies 
does cerebrospinal fluid change from 
the normal. Lesions of the central 
nervous system and of tissues adja- 
cent to its covering membranes, and 
the neuritides may elevate spinal fluid 
protein levels. The creatine and ere- 
atinine excretion figures are normal 
values for this age. This indicates 
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that no large amount of muscle is de- 
generating at the time of examina- 
tion, but little more than that fact. 
It does not rule in or rule out any of 
the myopathies. 

The course of the illness confirms 
the nonprogressive nature of the dis- 
ease up to the age of about 9 years. 
Someone must have been thinking of 
myasthenia gravis and a prostigmine 
test was performed, which only 
served to confirm the improbability 
of such a diagnosis. Now there was a 
very slight mental retardation, which 
I believe is a significant observation 
in the diagnosis I wish to assign. The 
weakness was more prominent in the 
upper extremities, yet the biopsy site 
selected was the gastroenemius. I as- 
sume that the weakness was exten- 
sive and that there was not much to 
be gained by biopsy elsewhere than 
the usual place. The statement is 
made that her strength inereased in 
her ninth year. Measurements of 
musele strength are extraordinarily 
difficult since they depend so much 
on motivation. The usual way to de- 
seribe this field is in terms of fune- 
tion. Can she walk? How far? Can 
she climb steps? How many? Can 
she earry her books, reach a_ high 
shelf, comb her hair, ete.? During 
the preschool and early school years, 
children with muscular weakness 
learn to do many things with weak- 
ened muscles, and the 
learning has to be differentiated from 
increasing strength. I assume that 
most of the apparent increase in 
strength in this ease was this learn- 
ing process; the improvement was 
not dramatie. 

The muscle biopsy reports are es- 
sentially nonecontributory sinee focal 
atrophy of muscle fibers can be found 


process of 
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in any debilitating disease, but since 
the pathology and the appearance of 
the sural and all sensory 
nerves, are withheld, | presume they 
Since thiamine was 


nerve, 


were diagnostic. 
given, a neuritis of 
under active consideration. 


some sort was 

On the last physical examination, 
several new findings are noted. The 
first is obesity. Many children who 
are very weak decrease their activi- 
ties so much that their diet, however 
it is limited, is enough to make them 
fat. The This 
deformity oceurs in many patients 
trunk muscle weakness 
from various causes. The third find- 
ing is a pes cavus deformity of the 
feet. Nonambulatory children with 
muscle weakness often develop foot 
deformities, especially equinus and 
The fourth finding is that 
while she still can stand, it is with 
difficulty, and there is marked hypo- 
Fifth, it is apparent that the 
atrophy 


second is scoliosis. 


who have 


Cavus, 


tonia. 
obesity masks the muscle 
since the latter is easily visible in the 
The sixth 
point is the history of the presence 


hands—with contractures. 


of fasciculations. Fasciculations are 
present whenever an irritative proc- 
ess involves a nerve, Seventh, on one 
leg, in a stocking distribution, there 
is diminished pain sensation and loss 
of light touch. There is no mention 
made of other sensory loss such as 
vibration, or temperature 
In a neuritis, the sen- 


position, 
appreciation. 
sory loss may be extensive or minor, 
depending upon the number of nerve 
fibers involved, and often one modal- 
ity of sensation is preferentially af- 
feeted beyond the others. The spinal 
fluid protein is still elevated and the 
reflexes remain absent. The electro- 
myelogram is normal in the upper ex- 


tremities, and the potentials are a lit- 
tle prolonged in the gastrocnemius. 
This is in aecord with the possibility 
that the neuritis does not affect all 
nerves, but is disseminated, so that 
different electric potentials are pos- 
sible in different areas. 

To give a differential diagnosis of 
peripheral neuritides, one probably 
would inelude a host of etiological 
agents, including infectious diseases, 
toxic substances, ete., none of which 
are entered in the protocol. Chareot- 
Marie-Tooth muscular atrophy can be 
ruled out beeause of the predom- 


inance of weakness in the arms and 
because proximal weakness predom- 


inates, 

The only peripheral nerve disorder 
which fits this picture—namely hy- 
pertrophic interstitial neuritis—was 
originally described by Déjerine and 
Sottas.'. The title of their report was 
as follows: “On Interstitial Hyper- 
trophic and Progressive Neuritis of 
Childhood, an Affection Often Famil- 
ial and at First Seen in Infancy, 
Characterized by Muscular Atrophy 
of the Extremities With Involvement 
and With Muscular 
Ataxia of Movements and Consisting 
of Interstitial Hypertrophic Neuritis 
of Ascending Progression Followed by 
There is a fa- 


of Sensation 


Medullary Lesions.” 
milial incidence in siblings; the oe- 
currence of the disease in more than 
been re- 


generation has 


About twenty cases in all 


one never 
ported. 
have been described in the literature. 
The originally described cases were 
two in number, a brother and sister, 
respectively, when 
examined. In both, the 
started in childhood. In the woman, 
orthopedic treatment for a deformed 


»”»> 


aged 45 and 33, 
disease 
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foot and a stumbling gait was neces- 
sary at the age of 12 vears. The dis- 
ease progressed very slowly so that 
she was able to marry and have chil- 
dren, but in the later vears she devel- 
oped severe weakness, ataxia and 
glove and stocking anesthesia to 
light touch, with a blunting of pain 
and temperature sense. Fibrillations 
were but the hypertrophic 
nerves, palpable in some eases subse- 
quently described, were not found. 
These were present in her brother, 
who had a seoliosis at the age of 5, 
and had difficulty in walking at 15. 
He had fleeting pains in his extremi- 
ties as one of his symptoms. He de- 
veloped scanning speech, small pu- 
pils, hypertrophied peripheral nerves, 
and atrophy of muscles; he was men- 
tally retarded. Most of the subse- 
quent cases deseribed are in adults, 


seen, 


but many date back to childhood for 


symptoms; none to an age as young 
as this patient in the original exam- 
ination. 

The individual characteristics of 
each ease vary greatly so that it is 
difficult to get a clear picture of the 
disease. Progression is a common 
feature but varies greatly from very 
slowly, as in the first case of Dé- 
jerine, to the present ease, which is 
much more rapidly progressive. 

My diagnosis is interstitial hyper- 
trophic neuritis of Déjerine and Sot- 


tas. 


Dr. Craic.—Would you tell us 
about literal interpretation of the 
electromyelograms and the diagnostic 
value of the electromyelogram? 


Dr. Conen.—In an_ electromyelo- 
gram tracing, we insert a needle into 
three different areas of musele. We 
then draw off the potentials of the 


during relaxation, during 
activity, and then during 


of a single motor unit. 


muscle 

maximal 
the activity 
When the patient is completely re- 
laxed, if the motor units are being 
abnormally stimulated from 
souree or another, it becomes evident 
on the myogram. If very small po- 
tentials exist at a rather constant 
interval, one make some infer- 
ences about the disease process. How- 
ever, in nearly all of the neuromuseu- 
lar diseases that we have examined, 
complete relaxation is possible with 
no spontaneous activity. This girl 
had no spontaneous activity. The 
second tracing is under maximal con- 
traction of a muscle; at that stage, one 
gets an interference pattern, which 
is very jagged. This interference 
pattern gives an indication of how 
many motor units are being put into 
the process of maximal contraction. 
If the number is very much reduced, 
the interference 
toothed. If it has a 
with irregularities at the 
edges, the pattern is normal. Then 
we take potentials of the various 
areas of musele and we measure their 
voltage and their duration. When 
the voltage is increased, it usually 
means that a large unit is 
active or that we are very close to 


one 


ean 


pattern is saw- 


high voltage 


small 


motor 


the motor end-plate of this motor 
unit. If the potentials are uniformly 
small, the number of fibers 
per axon is smaller than it should be. 
When some motor units have been 
lost, then the others tend to act in a 
synchronous manner.  Synehroniza- 
tion may be either of a normal de- 
of the poten- 


muscle 


gree, with 20 per cent 


tials involved, or it may be abnor- 


mally increased, with 50 per cent or 
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more of the impulse being syn- 
chronous. In the latter instanee this 
indicates that there has been definite 
loss of motor units. The duration of 
unit potential is de- 
creased in some neurological diseases, 
notably where degeneration is oceur- 
ring in the motor unit, and inereased 
when degeneration has been com- 
pleted—for example, in poliomyelitis. 
There may increased 
amount of conduction time from the 
motor end-plate to the place where 
the has been inserted. This 
is a prolongation of the interval of 
the motor unit. Very small poten- 
tials—less than 3 milliseconds in du- 
ration—usually indicate actively de- 
generating motor units. However, in 
many eases where disseminated slow 
degeneration of oceurs, the 
needle does not find its way to the 
actual point of a degenerating motor 
unit, so that the low potential is not 
The point in this partieu- 
lar protocol that is pertinent is the in- 
creased potential duration of 10.7 
With age, the duration 
of the potential tends to inerease. At 
this age, a normal of between 5 and 7 
milliseconds would be about correct, 
so that | would imagine that 10.7 is 
an actual increase in the duration. 


each motor 


also be an 


needle 


muscle 


observed. 


milliseeonds. 


Dr. RanNpotpu K. Byers.—I saw 
this child at the time of the last bi- 
opsy and there was no question then 
but that 
creased very strikingly over the pre- 
At that time she 
had loss of light touch and pinprick 
up to the middle of the lower leg on 


her sensory loss had in- 


vious examination. 


both sides, and loss of position sense 


in her left toes, but astonishingly lit- 
She had a 
startlingly positive Romberg; in the 


tle loss of vibration sense. 


‘one generation. 
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dark she could not stand at all. The 
girl’s weakness was most marked in 
the proximal rather than in the distal 
muscles. It was nearly impossible to 
pick her out of her wheel chair be- 
eause if you tried to lift her by tak- 
ing her under her arms, she fell 
right through your hands. Her de- 
formities also increased quite strik- 
ingly. Dr. Reidy, who uncovered the 
sural nerve, believed it to be as large 
in diameter as a normal sural nerve 
uneovered during tendon transplant 
procedures. 

As you go over the literature, if 
you accept the enlargement of nerves 
with inereases in endoneurium and 
perineurium as being diagnostic of 
hypertrophic interstitial neuritis, you 
are left with a rather heterogeneous 
group of cases. There is a family in 
Switzerland, reported by Creutz- 
feldt,2, in which this finding, with 
typical sensory changes, has been 
present in two or three generations. 
In this same family there are also in- 
dividuals with typical Chareot-Marie- 
Tooth disease, as well as a number of 
individuals with marked pes cavus 
deformities of their feet, and not 
much other disability. That is the 
only family | know of in which there 
was recorded pathology in more than 
There was one other 
family in which a mother and her 
two sons were reported to have Dé- 
jerine-Sottas history.® 
Gordon Sears* reported a family of 
three brothers, all of whom had 
ataxia and weakness, and they all 
developed myocardial signs. In all, 
the sympathetic nervous system was 
severely involved, as well as the pe- 
ripheral nervous system. This fam- 
ily all had diarrhea as an outstand- 
ing symptom throughout life. Thus 


disease by 
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a great variety of symptom complexes 
ean be defined, apparently all more or 
less related to some genetic factor. 

There are on record a few indi- 
viduals who had what we would eall 
recurrent acute attacks of disease, in 
which they were bedridden for pe- 
riods of weeks, only to have remis- 
sions. One such was a boatswain’s 
mate in the British Navy*; between 
attacks he was normally active. He 
finally died in his sixth attack ; at au- 
topsy he had perfectly typical hyper- 
trophic interstitial neuritis. It seems 
to me, therefore, that the changes 
we see are probably the result of re- 
peated injury to peripheral nerves 
from a number of different causes, 
some of which are certainly genetic 
and some of which are metabolic. I 
think that Déjerine-Sottas disease 
may represent a histological response 
to repeated injury, rather than a dis- 
ease set apart by itself. Similar 
changes have been reported in cer- 
tain eases of von Recklinghausen’s 
disease. 

We have followed clinically two 
children with weakness and 
with sensory loss. The pathology in 
their peripheral nerves would fit in 
with the hypertrophic type of periph- 
eral neuritis. There are two other 
children who have very slight, if any, 
changes histologically in the periph- 
eral nerves, although they also have 
motor weakness and sensory loss.* 
With the exception of one baby, those 
who have been affected are either in 
late childhood or young adulthood; 
the disease in most of them has been 
very slowly progressive, with onsets 


motor 


Byers, 
.: Chronic Multiple 
in Childhood, Pedi- 


*These cases are being reported: 
R. K., = 

Peripheral 
atries. (In 


and Taft, L. 
Neuropathy 
ess.) 
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at 16, and autopsies at 66. Many of 
them have been intellectually effec- 
tive, though not physically active. 
This child, intellectually, I should 
think, is in the image of her parents. 
To find out what she was like, in the 
early stages, is almost impossible. 


Dr. Craig.—The muscle shows a 
good deal of both atrophy and hyper- 
trophy of fibers (Fig. 1). There is 
persistence of the nuclei of the mus- 
cle fibers; even though the eytoplasm 
is largely atrophic. There is, charae- 
teristically, no inflammatory reaction 
in the muscle. 

The characteristic changes in the 
nerve, supposedly in the late stage of 
this process, are seen in the very 
marked increase in the endoneurium, 
and in the perineurium around the 
sheath of the nerve bundle (lig. 2). 
There is an increase in the number of 
Sehwann cells, which are swollen 
and enlarged. Frequently one gets 
a concentric type of arrangement of 
collagenous elements around the my- 
elin sheath and a loss of myelin. 
Eventually one may have a loss of 
the axon. 

It has been suggested that the proe- 
ess is—first, an edematous swelling of 
the whole nerve with an inerease in 
interstitial “mucoid” substance, al- 
though nobody, as far as I have been 
able to discover, has actually re- 
ported such a finding. This is then 
followed by a proliferation of the 
Sehwann cells and, finally, the in- 
crease in the collagenous structure of 
the nerve to give it its greatly en- 
larged size. 

This process is Déjerine-Sottas dis- 
ease, or, as some people eall it, “fa- 
milial hypertrophic progressive poly- 
neuritis.” There are objections to 
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Fig 
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1 Photomicrograph of muscle. There are atrophy and fatty 
(Toluidine blue and eosin; 140.) 
2 Photomicrograph of nerve. An increase in endoneurium and 


(Toluidine blue and eosin; 350.) 





replacement of muscle 


Schwann cells is 
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this name beeause often it is not 
familial, sometimes it is not progres- 
sive, and there is often no inflamma- 
tion—so that one can object to all 
three of those adjectives. 

I think we agree with Dr. Byers 
that these cases do not all represent 
(even in the Déjerine-Sottas group) 
as closely as one ean classify them, 
really a single etiologic, clinical, and 
pathologie entity, because of the wide 
variations. Some of the affected peo- 
ple have mental difficulties; some 
have seanning speech; some, nystag- 
mus, and some retinitis pigmentosa. 

The hereditary pattern, in a few 
instances, often shows both parent 
and child to be affected, with ocea- 
sionally more than one child in a sib- 
ship affected. It does not appear to 
be sex-linked. 





Dr. Byers.—Joiner® believed that 
some difficulty with thiamine metabo- 
lism might be important in diseases 
of this sort. To test this, they gave 
glueose loads to affected people and 
estimated the pyruvate and lactate 
produced. The child under diseus- 
sion did have a fairly striking rise of 
pyruvate after such a load and we 
therefore put her on thiamine. The 
thiamine did not change her pyru- 
vate metabolism or her neuritis. 

In Joiner’s forty patients in whom 
the pyruvate rose excessively, in- 
creased amounts of thiamine pre- 
vented the pyruvate rise but the neu- 
ritis remained unchanged. In 1955, in 
the Transactions of the American Neu- 
rological Society, Austin’ reported 
treatment of some of these chronic 
peripheral neuritides with steroids. 
We tried them on four of these chil- 
dren. Three were certainly com- 
pletely unchanged, and all got 
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enough steroids to get Cushing facies. 
One, who had a very strikingly posi- 
tive Romberg before we treated him, 
developed a negative Romberg and 
the family felt that this was due to 
steroids. I think this disease has 
such an irregular course that it is 
pretty unlikely that we really af- 
fected it. I think this was a slight 
remission, rather than that we 
changed the situation in relation to 
this child. 

The recognition of the children’s 
difficulty and its differentiation from 
dystrophy is important because the 
prognosis is quite different. Many of 
them live quite active lives. I know 
one boy who, I think, will be a per- 
fectly successful engineer. I cannot 
see that he is much worse off now 
than he was fifteen years ago when 
| first saw him. He had been given 
a diagnosis of dystrophy in three 
good medical centers, including this 
one. The prognosis of dystrophy is 
certainly different from his present 
outlook. 

In the majority of the accounts in 
which spinal fluid examinations have 
been done thoroughly, the spinal 
fluid total protein has been elevated, 
and in some instances to astronomical 
figures—like 800 mg. In all of these 
children, spinal fluid total proteins, 
as we followed them over five and 
ten years, have come up slowly; one 
starting at the age of 6 or 7, at 
around 80 or 90, is now at the figure 
of 620 mg. per cent. None of the 
others have gone that high, but most 
of them have started early in life at 
levels of 40 and 50 mg. per cent; one 
or two were normal at the first ob- 
servation but within two to three 
years shot up into the 70’s and 80's. 
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In our children, as we followed 
them over the years, my own feeling 
is that in the two in whom we have 
no pathological confirmation, we just 


did not hit a nerve that was involved. 


Dr. JONATHAN CoHEN.—I would 
like to say a word about the pathol- 


ogy of this condition. When given a 


biopsy of a musele, or a musele with 


small nerve fibers in it, from a pa- 
tient with weakness, the problem is— 
ean we make a diagnosis of hyper- 
trophic neuritis of this interstitial 
type? There may be a very spotty 
type of involvement and the first 
thing necessary would be to get an 
involved portion of the musele. This 
cannot be recognized grossly. Often 
the hypertrophy of the nerve is not 
unrecognized grossly, but is 
present only in small areas. Au- 
tupsies of such patients reveal hyper- 
trophic neuritis in only a small area 
of the nerve, close to the nerve roots 

in one case between the spinal cord 
and the merging of the anterior with 
If we see a small 


only 


the posterior roots. 
area of muscle involved by what we 
think is a degenerative process of its 
nerve supply, we cannot make a di- 
agnosis of neuritis on that basis alone 
sinee so many other diseases, like poli- 
omyelitis and others involving an- 
cells, cause a_ similar 


terior horn 


change in the muscle. We have to 
have an hypertrophied nerve to make 
a positive diagnosis. A presumptive 
diagnosis, | believe, can be made 
more readily on a clinical, than on a 
pathological, basis. Some of these 
hypertrophied nerves reach extraor- 
dinary dimensions. One sciatic nerve 
was measured as an inch and a half 
in diameter. When the pathologist 
was given that, he said, “Someone is 
fooling me—this is a bovine and not 
a human sciatic nerve.” 
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OBESITY 
R. S. Inurnaworrn, M.D., F.R.C.P., D.P.H., D.C.H. 
SHEFFIELD, ENGLAND 


HOUGH we all know a really fat 

child when we see one, it is not 
easy to provide a good definition of 
obesity. Hubble (1953) suggests that 
a reasonable standard is an excess of 
weight in children of 20 per cent above 
the average for children of the same 
sex, age, and height. The word “obes- 
ity” is derived from the Latin word 
obesus, which is translated as meaning 
“fat, stout, plump, stupid, that has 
eaten itself fat.” 

In the sections to follow I shall set 
out the common clinical features and 
then summarize recent work which 
provides much of the underlying eti- 
ological basis for these features. 


CLINICAL FEATURES 


The History—A family history of 
obesity is frequent. Mayer (1957) 
stated that studies in the United States 
have shown that less than 10 per cent 
of children of parents of normal weight 
are obese, as compared with 50 per cent 
if one parent is obese and 80 per cent 
if both parents are obese. Mossberg 
(1948), in his 122-page monograph 
on 537 children with obesity, found 
that the fatter the child, the greater 
the likelihood that there would be a 
family history of obesity. He found 
that obesity tended to develop earlier 
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if one or more other members of the 
family were obese. In twins, there is 
a high correlation coefficient for the 
body weight of identical twins, even 
if they are reared separately: the co- 
efficient is smaller for fraternal twins 
( Wilkins, 1954). 

The birth weight of obese children 
has been found by several workers to 
be above the average (Mossberg, 1948), 
though not all agree with this (Bruch, 
1939; Wolff, 1955). 

The feeding history in infaney may 
reveal an unusually early introduction 
of starchy foods (e.g., in the first 
month) or excessive use of such foods 
in the weaning period. Delay in wean- 
ing in the ease of large, hungry babies 
is not uncommon. I saw two fully 
breast-fed children aged 10 and 11 
months, respectively, each of whom 
weighed 32 pounds. They would pre- 
sumably be taking 4 pints of milk per 
day—an unsuitable diet. Such babies 
usually thin out by the age of 2 or 3 
years, when obesity is uncommon, but 
it is liable to reeur as puberty ap- 
proaches. There are two peak ages of 
onset of obesity—0 to 2 and 6 to 12 
years (Mossberg, 1948). 

In the ease of the older child, one 
often hears that he is always eating 
and is always hungry, and that one or 
more other members of the household 
behave similarly. The child eats a 
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large quantity of sweets, having been 
encouraged to do so by his parents, 
who not only supply the necessary 
money but do the same themselves. 
Not all fat children are said to eat 
a great deal, but often (not always) 
on investigation one finds that a so- 
called little eater in fact eats a great 
deal. I was asked to see a 6-year-old 
girl because she “would hardly eat a 
thing.” Constant efforts were being 
made to get her to eat, without avail. 
She was grossly obese, weighing 73 
pounds. I felt that this deserved in- 
vestigation and I admitted her for 
study. I found that her appetite was 
enormous, and I took steps to get her 
to eat a great deal less. Tolstrup 
(1953) emphasized the unreliability of 
the mother’s story about small appe- 
tites. He found that the chief feature 
of the big eaters was the frequeney 
of snacks between meals, and that this 


was best revealed by visits to the home. 
The chief item of diet eaten excessively 


was carbohydrates. In 39 of 40 
children the eating was excessive. 
Quaade’s findings (1953) were similar. 
Certainly one must not readily aecept 
a story that a fat child eats very little, 
though it is occasionally true. 

Bruch (1940) found that overeating, 
particularly of carbohydrates, was a 
constant factor in 142 obese boys and 
girls. One cannot always show, how- 
ever, that food intake is excessive. In 
some eases, food intake has been ex- 
cessive in the past, causing obesity 
which has continued in spite of a con- 
siderable falling off in the appetite. 
Some fail to lose weight in spite of 
food restriction, though it has been 
suggested that this might be due to 
fluid retention; not all agree with this 
explanation. 

Obese infants tend to be late in 
learning to walk, and obese infants or 


children tend to be relatively inactive. 
Newburgh (1942) found that, of 350 
eases of obesity, 68 per cent showed un- 
usual inactivity. In many eases this 
inactivity dated from a long illness. 

One may also obtain the history that 
obese children have always been shy 
and reserved and mixed badly with 
others. This is certainly not invari- 
ably the ease, however. 


The Examination.—The striking fea- 

ture about most fat children is their 
height and general build. Many 
workers have shown that most obese 
children are taller than the average 
and have a correspondingly increased 
skeletal maturity (Wolff, 1955). Moss- 
berg (1948) found that the height was 
above the average in 74 per cent of his 
537 eases. According to Czerny and 
Keller, the excessive growth of bones 
precedes the onset of obesity by several 
years. Wolff found that during a 
period of rapid weight reduction, obese 
children showed less than the average 
gain in height. Children who lost 
weight very slowly, or continued to 
gain weight, grew in height above the 
expected rate. Mossberg found that 
obese children who were taller than 
average were shorter than average 
at the age of 20 years. 
- The distribution of fat is of little 
or no diagnostic significance, with the 
exception of the moonface and buffalo 
obesity of Cushing’s syndrome. In the 
latter condition there is obesity of the 
face and trunk, but the extremities 
may be slender, and the height is not 
usually above the average. 

In the majority of fat girls, and to 
a less extent in fat boys, puberty is 
earlier than usual (as in most chil- 
dren of big build) (Bruch, 1939; 
Wolff, 1955). This is important, for 
much confusion has been caused by 
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the fact that the genitals in boys ap- 
pear to be small, because the penis is 
embedded in excessive fat, with the 
result that Fréhlich’s syndrome has 
been erroneously diagnosed. In a few 
eases, especially boys, puberty is de- 
layed. 

Genu valgum and pes planus are 
fairly common. The blood pressure 
is normal, as long as it is remembered 
that one obtains a falsely high reading 
in fat people (Trout, Bertrand, and 
Williams, 1956). 

Some idea of the thickness of subeu- 
taneous fat may be obtained by pinch- 
ing a fold of skin between finger and 
thumb. A more accurate idea of the 
relative amount of fat and muscle may 
be obtained by an x-ray photograph. 

Investigation—For routine pedi- 
atrie practice as distinct from research, 
laboratory investigations are of very 
little value and are unnecessary. Radi- 


ological studies of the skeleton usually 


show increased skeletal maturation. 
The basal metabolic rate is of no value; 
it is normal or slightly increased when 
compared with that of children of the 
same height and ideal weight, and is 
certainly not decreased. In any ease 
the results in young children are in- 
accurate. Radioactive iodine uptake 
studies are of no value, as there is 
nothing to suggest hypothyroidism, 
and they are potentially dangerous 
from the point of view of irradiation. 
Radiological studies of the skull are 
of no value as long as the optie dises 
are normal on ophthalmoscopie exami- 
nation. The serum cholesterol may 
show slight elevation above the aver- 
age. The glucose tolerance curve may 
show a slow return to the fasting level. 


CAUSATION 


It seems clear that there are numer- 
ous interdependent causes of obesity. 
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Fundamentally, obesity is always the 
result of prolonged imbalance between 
energy intake and energy output, and 
the imbalance may be only a small one. 
A man who ate 1 per cent too much 
over a period of ten years would prob- 
ably inerease his weight by over 28 
pounds (Dunean, 1952). The mecha- 
nisms concerned with that imbalance 
are exceedingly complex. The main 
factors ean be conveniently described 
under four headings—increased intake, 
metabolie and hormonal factors, de- 
creased output of energy, and genetic 
factors. 

1. Increased Intake of Food.—Under 
this heading one includes not only an 
increase of total intake, but also an 
increased consumption of carbohydrate 
at the cost of protein. If, for instance, 
the normal large appetite at puberty 
is satisfied by an excessively starchy 
diet, obesity may result. 

In the first place this may be due to 
psychological factors in mother and 
child, operating in many different 
ways. The excessively starchy diet 
given to some infants has already been 
mentioned. Some parents are obsessed 
with weight charts, and believe that 
the bigger and fatter a baby is, the 
better he is. In Yorkshire, mothers 
eall a fat baby or child “bonny.” They 
are proud of the child’s weight and 
“healthy appetite.” They rarely seek 
medical advice until the weight is al- 
ready grossly excessive. They are dis- 
turbed if a child is below the “average”’ 
weight, because they confuse the aver- 
age with the normal. (It is, in fact, 
impossible to define the “normal” 
weight.) As Bruch wrote (1940), 
parents often regard overeating in the 
child as a form of security and a safe- 
guard against disease. Some mothers, 
she remarks, seem to be unable to ex- 
press love and affection for their child 
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except through the offering of food. 
It is certain that many parents con- 
siderably overestimate the amount of 
food which their children need. As 
a result, they try to foree the child 
to take more food on the grounds that 
he is “delicate.” He is particularly 
liable to be thought to be delicate if 
he was born very prematurely, or if 
he had some serious illness such as 
rheumatie fever. 

Much has been written about the 
psychological aspects of obesity. 
Steiner (1950) suggested that one 
cause of obesity in children is rejee- 
tion by the mother, who concentrates 
on the mechanical aspects of his care 
and, in particular, on his nutrition. 
He wrote, ‘‘Overfeeding and overpro- 
tection beeome symbols of motherly 
eare and a substitute for real affee- 
tion.” Bruch (1940) emphasized the 
role of domestic friction, of maternal 
unhappiness, of maternal overprotec- 
tion against excessive exertion and 
playing with other children, and of 
other Not all 
agree with Bruch on this matter. Juel- 
Nielsen (1953), in his study of 61 fat 
children at Aarhus, found little sign 
of any characteristic psychological and 


personality defects. 


social patterns in the environment of 
these children; he could find no evi- 
denee of a psychological factor in 40 
of the 61 children and definite evidence 
in only nine. Quaade (1953) made 
similar observations. 
with 


I would agree 
The scientific 
method should be used in psychological 


these criticisms. 


studies as in other branches of medi- 


cine, and unless properly chosen con- 


trols are studied at the same time, mere 
statements about psychological abnor- 
found little, for 
some’ If overprotection is a 


malities mean who 
hasn’t 


factor, it would be interesting to know 
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whether obesity is commoner in those 
particularly liable to overprotection, 
such as the only child or a child born 
many years after other children. 


I feel that there may be certain 
psychological attributes in parents of 
fat children, but that their frequency 
has been overemphasized. They act 
through food foreing, but I feel that 
there must be an additional personality 
factor in the child which leads to over- 
eating. Most children who are victims 
of food foreing are of average weight. 
The natural reaction of children whose 
mothers try to foree them to eat is to 
refuse food. I feel that for a child 
to respond to food foreing by overeat- 
ing, he will probably have to have a 
placid, easygoing personality. 

An important cause of overeating 
is habit formation, of which the sweet- 
eating habit is probably the chief, be- 
cause it leads to a high carbohydrate 
intake. The sweet-eating habit is in 
part due to custom; children want to 
be like their fellows. Another relevant 
habit is that of frequently eating 
snacks, particularly, it is said, in the 
evenings. Another cause of habit for- 
mation is sibling rivalry. Some chil- 
dren are allowed to develop the habit 
of demanding second helpings merely 
because a sibling does. The sibling 
may have reached early puberty and 
have a naturally big appetite, though 
the sibling is not necessarily as old as 
that. Even apart from sibling rivalry, 
children may develop the habit of de- 
manding second helpings, which is en- 
couraged or countenanced by the par- 
ents. The quantity of food taken, 
furthermore, is largely regulated by 
habit. Some habitually go on eating 
until their stomach is tightly dis- 
tended: others stop long before that. 
(jastineau and Rynearson (1947) even 
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suggested that the person with a pre- 
disposition to obesity may have an ap- 
petite mechanism which requires a 
larger than normal amount of food 
before satiation is accomplished; but I 
feel that habit formation is the more 
likely explanation. 

Many writers have described the 
psychological make-up of the fat child. 
Bruch (1940) described immaturity, 
self-pity, excessive dependence, sensi- 
tiveness, and shyness in fat children. 

The onset of obesity sometimes dates 
from some psychological trauma or 
illness, such as tonsillectomy or other 
hospital experience. In some eases, 
obesity seemed to follow meningitis or 
encephalitis, but it may well have been 
due to the development of a habit of 
overeating during a prolonged period 
of inactivity, or to overprotection after 
the illness. 

It is said that in others obesity re- 
sults from a feeling of insecurity in 
the child, or of inferiority resulting 
from poor muscle coordination or other 
physieal difficulties. 

It is difficult to assess the significance 
of these psychological features. All 
children have behavior problems, and 
unless it is shown that certain features 
are commoner in obese children than 
in controls, the mere enumeration of 
psychological features found in obese 
children means nothing; in any ease, 
it is easy to relate the overeating to 
the psychological features of the child 
when in fact both the overeating and 
the psychological features are part of 
the constitutional make-up which in 
some way is bound up with the de- 
velopment of obesity. In the same 
way, lack of desire to go out to play 
with other children may be the result, 
not the cause, of the obesity. 


2. Metabolic and Hormonal Factors. 
—The problem of overeating is far 


more complex than would appear on 
the surface. It is not just a matter of 
habit formation or of psychological 
variants in parents or child. One can 
hardly agree with the implication of 
the statement of Walker (1954): “One 
is left with the realization that at least 
95 per cent of the eases of obesity are 
probably due to unadulterated over- 
eating or gluttony.” Simpson (1955) 
wrote: “It is as inadequate to say that 
adiposity is due to overeating as it 
would be to state that diabetes in- 
sipidus were due to overdrinking.” 

The experimental work concerning 
the regulation of appetite has been 
summarized by Mayer (1951, 1953, 
1954, 1955, 1957), Pennington (1953, 
1954), Kennedy (1950, 1951, 1953) 
and Bruee and Kennedy (1951). 


There are several centers in the hypo- 
thalamus which are concerned with ap- 
petite (Hetherington, 1941; Brobeck, 


1948; Anand and Brobeck, 1951; Ken- 
nedy, 1951; Mayer, 1954, 1957). There 
are ventromedial centers, the destrue- 
tion of which causes hyperphagia and 
obesity, and lateral centers, destrue- 
tion of which causes aphagia and adip- 
sia. These centers can be damaged by 
trauma, and the ventromedial 
ean be damaged by gold thioglucose, 
with resultant hyperphagia. Stimula- 
tion of the lateral areas in unanesthe- 
tized eats by electrodes causes poly- 
phagia (Fertman, 1955). It is thought 
that the medial centers may act as a 
brake on the lateral ones, causing 
satiety. These centers are presumably 
integrated with the cortex, the sense 
organs, and other centers (MeCanee, 
1953; Stellar, 1954). 

The way in which the hypothalamus 
controls the intake of food is not cer- 
tain. There are three main theories, 
these of Mayer, Kennedy, and Brobeck. 


areas 
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Mayer suggests that the lateral centers 
in the hypothalamus are sensitive to 
the level of blood sugar: either a de- 
creased blood sugar or an impairment 
of phosphorylation or utilization of 
blood sugar causes hunger. 

Kennedy adduced evidence that the 
hypothalamus was affected by the 
amount of fat in the body, possibly 
through the concentration of cireulat- 
ing metabolites of fat. He found that 
the hyperphagia resulting from the 
operation on the hypothalamus was 
short-lived; overeating decreased as the 
fat stores inereased, and eventually 
obesity was maintained on a diet in 
no way excessive. Overeating reap- 
peared after a period of starvation. 
Some support for Kennedy’s views was 
provided by Hervey (1957) of the De- 
partment of Physiology at the Univer- 
sity of Sheffield. Ten pairs of rats 


were surgically connected in parabio- 


sis, so that a good eross-cireulation de- 
veloped. When the appropriate hypo- 
thalamie lesions were made in one of 
each pair, the affected animals became 
hyperphagie and obese, but in each 
ease the unoperated partner lost 
weight. It seemed that this may have 
been due to hypothalamic control of 
food intake which reached the hypo- 
thalamus of the wunoperated rat, 
through the parabiotie union from the 
rat with the hypothalamic lesion. 

Brobeck (1948) thought that the 
hypothalamus may control food intake 
by sensitivity to heat released during 
the metabolism of food, food intake 
being controlled as part of the normal 
control of body temperature. 

It may be that these three theories 
are not altogether mutually exclusive, 
and that there are factors 
which affect the hypothalamie control. 
MeCance suggested that although the 


several 


level of blood sugar is one of the fae- 
tors concerned with the regulation of 
appetite, there must be others, inelud- 
ing those dependent on the special 
senses—the eyes, ears, tongue (taste), 
and nose, and on the memory. Experi- 
mental animals attack food with the 
vagi out, indicating that there must 
be another mechanism. MeCance also 
suggests that one reason why people 
stop eating, feeling satiety, is that food 
acts as a sedative, allaying the irrita- 
bility and restlessness which initiated 
the desire to eat. 

The feeling of hunger is known to 
be related to gastric contractions, 
which in turn are related to the level 
of blood sugar. The hunger experi- 
enced in hypoglycemia is well known. 
The pancreatic glycogenolytie factor 
glucagon, apparently through activa- 
tion of hepatic phosphorylase, rapidly 
stops hunger contractions, by elevating 
the blood sugar (Stunkard and Wolff, 
1954). 

Not only is the quantity of food 
taken of importance, but the nature 
of the food, with respect to the pro- 
portion of carbohydrate, fat, and pro- 
tein. The important role of earbohy- 
drate excess is emphasized by many 
workers. Its importance may lie partly 
in the fact that if a person is going 
to overeat and take in an excess of 
calories, carbohydrates such as extra 
bread, potatoes, sweets, and sugar are 
the most likely form in which he will 
take it. Pennington (1953, 1954) re- 
garded carbohydrate as the chief of- 
fender in many cases of obesity and 
thought that the trouble often lay in 
a defeet in the intermediary metabo- 
lism of carbohydrates, in the form of a 
defective capacity of the cells to break 
down carbohydrate beyond the stage of 
pyruvie acid. This substance is said 
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to inhibit the oxidation of fatty acids 
and their conversion into ketones in 
the liver; this limits the total amount 
of energy which the body can derive 
from fat; and when much ecarbohy- 
drate is eaten, much pyruvie acid is 
formed. If a man eats a large amount 
of fat with little carbohydrate, little 
pyruvie acid is formed, so that the 
liver forms ketones abundantly, and 
these are oxidized by the tissues, in- 
creasing the amount of energy which 
the body obtains from fat. 
Pennington adds that the metabo- 
lism of fat and carbohydrate is under 
endocrine control. When a large 
amount of carbohydrate is eaten, not 
only is there a relatively larger absorp- 
tion of carbohydrate from the intes- 
tine, but there is greater secretion and 
more conversion of carbohydrate to 
fat: when a large amount of fat is 
eaten, the anterior pituitary secretes 


its ketogenie principle which acts on 
the liver, furthering the breakdown of 
fat to ketones, and the resulting ke- 
tonemia is followed by mobilization of 


fat from adipose tissue. Pennington 
therefore advocates the use of a high 
protein, normal fat, low carbohydrate 
diet in the treatment of obesity. These 
views are not accepted by all (Laneet, 
1954; Wishnofsky, 1958). 

There is further evidence with re- 
gard to the role of the endocrine 
glands. In the first place, there is the 
well-known high incidence of obesity 
at puberty, in pregnaney, and at the 
menopause. Experimentally, obesity 
ean be produced by prolonged adminis- 
tration of protamine zine insulin 
(which causes overeating by the action 
on the blood sugar), by castration, or 
by the administration of estrogens in 
animals, and by the administration of 
cortisone or corticotrophin. 
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In man certain rare endocrinologic 
syndromes are associated with obesity. 
These include adenoma of the islet 
cells of the pancreas, chromophobe 
adenoma of the pituitary gland, supra- 
sellar eyst, Fréhlich’s syndrome, and 
Cushing’s disease. It is thought that 
the adenoma of the pituitary, the 
suprasellar cyst, and Fréhlich’s syn- 
drome act through damaging the hypo- 
thalamus. Frdéhlich’s syndrome is ex- 
tremely rare. I have not vet seen a 
ease. Wilkins (1954) wrote that he 
had only seen one or two cases in his 
endocrine clinic in eighteen years; and 
yet one is constantly asked to see fat 
children who have been thought to be 
examples of this syndrome. In Fréh- 
lich’s famous ease the patient had 
headaches, vomiting, left-sided optic 
atrophy, right temporal hemianopia, 
adiposity, enlarged breasts, and poly- 
uria—a very different picture from 
that of the multitude of fat boys who 
are thought to have ‘‘Fréhlich’s syn- 
drome.”’ 

In Cushing’s syndrome there is de- 
creased protein anabolism with in- 
creased gluconeogenesis, so that an 
ordinary diet leads to calorie excess. 
Unlike other cases of obesity, in which 
linear growth is excessive, in Cushing’s 
disease it is usually arrested. It is 
clear that the metabolism of fat, earbo- 
hydrate, and protein is in fact in- 
fluenced by hormones, 

Hubble (1958) suggested that obes- 
ity might result in pituitary-adrenal 
overactivity. This would be in keeping 
with Kennedy’s observation (1951) 
that in rats with experimental hypo- 
thalamie lesions causing hyperphagia, 
great enlargement of the adrenal cortex 
was found. Cohen (1958) in Sheffield 
found that in 4 obese children there 
was an abnormally high 17-ketogenic 
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steroid output, which fell to normal, in 
association with accelerated sexual de- 
velopment, after dieting. Cohen de- 
scribes the evidence that undernutri- 
tion produces hypopituitarism, and 
suggests that his figures (which I can 
confirm) indicate that overnutrition 
leads to hyperpituitarism. The in- 
creased linear growth, the early onset 
of puberty, and the increased adreno- 
cortical activity could be explained by 
this hypothesis. Cortisone may cause 
obesity partly by the euphoria to which 
it gives rise, with resultant loss of the 
usual cortical control of appetite (Me- 
Canee, 1953), and partly by decreasing 


carbohydrate tolerance and increasing 


the resistance to insulin, so that there 
is a rise of circulating glucose. 

Wilkins (1954) emphasized the great 
rarity of hypothyroidism as a cause 
of obesity. He stated that in over 200 
hypothyroid children he only saw two 
cases of obesity. 

The relationship of obesity to dia- 
betes in adults is not clear; it is cer- 
tainly not necessarily true that obesity 
causes diabetes, though it may appar- 
ently precipitate frank diabetes in a 
The well- 


known relationship between the pre- 


person predisposed to it. 


diabetic state in the mother and the 
large size of the baby is an analogous 
unexplained problem. 


3. Decreased Output of Energy. 
Of no less importance than the intake 
of food and its metabolism is the 
energy output or degree of activity, 
though reduced output cannot cause 
obesity unless there is an inappropriate 
intake. Whether the well-known in- 
activity of obese persons is the cause 
or the result of the obesity is not clear; 


it may be that both are due to an in- 


herited or constitutional factor. It 
certainly seems likely that obesity can 
aggravate inactivity by causing relue- 
tance to take part in sport, in which 
suecess is minimal except in swimming. 
There is a well-known association be- 
tween obesity and amyotonia congenita 
and allied conditions which greatly re- 
striet activity. One also sees an ocea- 
sional older child with cerebral palsy 
of the spastic type who is greatly over- 
weight for the same reason. It is in- 
teresting that obesity is extremely rare 
in the more active athetoid form of 
cerebral palsy. Wilkins (1957) showed 
an illustration of a 614-year-old child 
with amyotonia, weighing 116 pounds, 
who gained weight excessively on 800 
calories a day. Wilkins commented 
that, owing to extensive muscle atro- 
phy, energy requirements were prob- 
ably less than 500 to 600 calories per 
day. Inactivity may also be due to 
overprotection by the mother, to habit, 
to personality traits, or to enforced 
bed rest. 

Mayer, Vitale, and Bates (1951) 
summarized the role of activity as fol- 
lows: “Energy intake is so regulated 
that its basal level corresponds to a 
definite, small, but not negligible ae- 
tivity. If, everything else being con- 
stant, activity rises above this basal 
value, intake will 
activity drops below the basal, food 


food inerease. If 
intake will not decrease and the animal 
will accumulate fat. This basal activ- 
ity is limited both in duration and in- 
tensity. If either of these increases to 
the point where blood glucose is af- 
feeted, intake The 
daily food intake may therefore no 
ealorie re- 


food increases. 
longer correspond to the 
quirement. Obesity occurs because en- 
forced immobility maintains activity 
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below the basal level without any cor- 
responding decrease in food intake, or 
because of lesions of the chemoreceptor, 
or beeause of alteration in the earbo- 
hydrate metabolism.” 

In experimental obesity, the obese 
hyperglycemie mice show decreased ac- 
tivity with only slight increase of food 
intake: while, after gold thioglucose 
damage, activity is normal but there is 
a great increase in food intake. Young 
(1945) showed that injections of an- 
terior pituitary extract caused a great 
gain in weight without increase in food 
intake. 

4. Genetic Factors.—The clinieal ob- 
servation that there is frequently a 
familial factor in obesity has been 
amply confirmed by experimental work, 
which has been summarized by Maver 
(1953, 1957). Genetie types of obesity 
are known in rats, Shetland 
sheep dogs, and farm animals. 


mice, 


Conclusion.—The problem of obesity 
is like a large jigsaw. It is only in the 
last few vears that it has become possi- 
ble to fit many of the pieces in, though 


the picture is not quite complete. It 


is clear, however, that there are numer- 
ous factors which are interdependent 
and that no one factor causes obesity. 
It will be seen, for instance, that ex- 
cessive carbohydrate intake, resulting 
from parental food habits, or from 
overprotection with encouragement of 
sweet eating, or from other eauses, 
leads to increased absorption of glucose 
the insulin 
production, to the 
centers in the hypothalamus, and to 
metabolic changes in connection with 
the breakdown of carbohydrate to fat; 
and that the genetic factors may oper- 


ate through some imbalance between 


intestine, to more 


stimulation of 


from 
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the different centers in the hypothai- 
amus, or from a disturbance of the 
glucagon regulation, or of the inter- 
mediary metabolism of carbohydrate, 
or of hormone control; while it may 
operate merely through habit forma- 
tion, the familial liking of good food, 
or a familial refusal to stop eating be- 
fore considerable gastric distention oc- 
Habitual overeating may cause 
metabolic and hormonal 


curs. 
secondary 
changes. 

The causes of obesity, therefore, are 
complex and numerous. For obesity 
to develop, there must be an imbalance 
between intake and output, and an 
interaction of genetic, constitutional, 
metabolic, endocrine, hypothalamic, 
and other factors. 

PREVENTION 

It is much easier to prevent obesity 
than to treat it onee it has fully de- 
veloped. Preventive measures include 
the usual health supervision, particu- 
larly with regard to the weight. As 
Stuart (1955) wrote, an excess weight 
gain of 2 pounds a year may easily 
pass unnoticed, but it adds up to a con- 
siderable excess as years go by. Super- 
vision ineludes the right use of 
thickened feeds in infants, with the 
avoidance of too much earbohydrate; 
the avoidance of excess of milk in the 
older infant; advice concerning food 
forcing, and the sweet-eating habit in 
the home; and the wise selection of 
foodstuffs, with a proper balance of 
fat, earbohydrate, and protein in older 
children. It is the province of the 
pediatrician and the school medical 
officer. 

It is particularly important to be 
on the lookout for obesity when one or 
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more members of the family are obese, 
or where there are particular reasons 
for immobility, sueh as the severe hypo- 
tonias or the spastic form of cerebral 
palsy. 

If obesity developed during infancy, 
even though it disappeared by the age 
of 2 or 3 years, special watch should be 
kept in later years for a recurrence of 
the problem. In adolescence, the ob- 
jective should be to develop attitudes, 
knowledge, self-understanding, and 
dietary and other health habits which 
will help an individual predisposed to 
become obese to avoid this development 
in later life (Stuart, 1955). 


TREATMENT 


The treatment ean be conveniently 
discussed under three headings: diet, 


psychological management, and drugs. 


Diet.—In the first place, one has to 
decide whether weight reduction should 
be attempted at all. I would not at- 
tempt weight reduction in a fat infant, 
but I would advise the parents con- 
eerning the limitation of milk intake 
(as mentioned above) and the redue- 
tion of the amount of earbohydrate in 
the diet. There is no evidence that 
the obesity does any harm, though its 
importance as an indieation of the 
risk of obesity recurring later has been 
noted. In the ease of older children, 
most feel that exeept in gross obesity 
the aim should be to keep the weight 
constant and allow the child to grow 
for a few months without increasing 

(Hubble, 1953; Stuart, 
is doubtful whether even 


the weight 
1955). It 
this should be attempted during the 
period of maximum growth at puberty. 
The difficulty lies in achieving weight 
with 


without interfering 


I have been told by mothers 


reduction 
growth. 


that following “successful” weight re- 
duction for gross obesity their children 
have been constantly tired and lacking 
in energy. 

Hubble (1953) advocated dietary 
treatment in hospital for severe cases, 
and Wilkins (1957) advocated a strict 
diet with low calorie intake. It is my 
practice to try to keep weight constant 
for a period in all but gross eases, 
which are subjected to more drastic 
dietary treatment which permits a 
gradual but not rapid loss of weight. 

It seems likely that when the causes 
of obesity are so diverse, a diet which 
will be successful in one will not be 
effective in another. Pennington, on 
the basis of his experimental work de- 
scribed above, suggests a diet with very 
limited carbohydrate, normal fat, and 
unlimited protein. One vital feature 
of the low carbohydrate diet in chil- 
dren must be the avoidance of sweets. 
Many other diets have been suggested, 
including several low in fat, high in 
fat, and high in earbohydrates. <A 
dangerous one consists of a diet low in 
protein. The risk of such diets was 
deseribed by Joliffe (1956). 

I have always been against the use 
of ealeulated diets in children, feeling, 
first, that they cause a great deal of 
inconvenience to the parents, second, 
that they are unlikely to be adhered 
to, and, third, that they are liable to 
cause psychological trauma. It must 
be very difficult psychologically for a 
ehild having meals at school, or going 
out to have tea with friends, to have 
to weigh food, if such is ever done. I 
have preferred to try to persuade chil- 
dren to eut out sweets almost entirely 
and to reduce the amount of bread and 
potatoes by three-quarters (knowing 
that although such a reduction is 
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unlikely, a reduction will be made by 
co-operative parents). I allow almost 
normal fat and unrestricted protein. 
This may appear to be unscientific, but 
I believe that it works reasonably satis- 
factorily and is at least realistic. 

The frequency of relapse during the 
treatment of obesity is well known; 
and one feels that a diet which is palat- 
able, which does not need to be 
weighed, which does not leave a pa- 
tient hungry, and which ean be regu- 
lated so easily that it can become a 
habit is more likely to be adhered to 
than other more complicated diets. 


Psychological Management.—In the 
first place, the prevalent practice of 
blaming the patient for his obesity 
should be avoided. It has been ex- 
plained that overeating is only one of 
many factors and that constitutional 
and other factors are necessary to al- 
low a child to respond to overeating 
by obesity. Much of the overeating 
is the result of parental attitudes, and 
the child cannot be blamed for the atti- 
tudes of his parents or for his consti- 
tutional make-up. Neither can he 
necessarily be blamed for overeating 
per se, for that may well depend on 
various inherent defects and imbal- 
ances, as outlined above. In any ease, 
not all fat children are overeating, 
and, as Wilkins remarks, it is irra- 
tional to base treatment on overeating 
which is nonexistent. 

The first essential is to obtain the 
full cooperation of child and parents. 
They must all want reduction to oeeur, 
if reduction is necessary. The attitude 
should always be one of encouragement 
rather than discouragement and cen- 
sure. If one or other parent is obese, 
he or she should set the example (for 
instance, by avoiding sweets and by a 
reduced food intake). I find that this 
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is of great psychological value to the 
parent and child help each 


child: 
other. 

Considerable psychological trauma 
ean be occasioned by unwise manage- 
ment. Several workers have drawn at- 
tention to this danger. The subject 
was reviewed by Bruch (1952). Brosin 
(1953) wrote: “It is not generally 
recognized that reducing regimens are 
often accompanied by anxiety, depres- 
sive or other reactive states, sometimes 
with suicidal attempts.” Mayer (1957) 
wrote that “the psychological trauma 
of persistent and tactless attempts at 
reduction may be considerable.” 
Stuart (1955) wrote: “Strict dieting 
is more likely to result in frustration 
and emotional problems than in sue- 
cessful return to maintenance of ap- 
propriate weight. Weight reduction 
is very difficult. The food restrictions 
necessary to reduce a markedly over- 
weight child involve restraints and 
controls and important changes in 
habits which rarely ean be accom- 
plished without ill effeets of one sort 
or another. This may start a chain 
of consequences which in importance 
far outweigh the obesity itself.” I 
was impressed by seeing one of my 
own patients burst into tears when she 
found that she had gained instead of 
lost weight since her last visit. 

One important way of avoiding psy- 
chological trauma in a child is the 
avoidance by the parents of talking 
jokingly or otherwise in the presence 
of the child about his obesity. Fat 
children are teased at school, and de- 
rogatory or jocular comments by the 
parents, which are all too frequent, 
only add to the feeling of insecurity. 
and may lead to the opposite of the 
effect desired and increase rather than 
reduce the obesity. 
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Fig. 1 shows a 10-year-old boy who 
was teased at school on account of 
obesity, with the result that he de- 
veloped severe anorexia nervosa and 
had to be admitted for treatment. 





Fig. 1.—Anorexia nervosa following teasing 
by schoolfellows for obesity. d 12%2: 
weight 80 pounds, height 58 inches. At 13%e: 
weight 55 pounds, height 59 inches. 


An important aim of psychological 
management which can be achieved 
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without inflicting psychological trauma 
is the encouragement of exercise, in 
the form of dancing, gymnastic exer- 
cises, boxing, wrestling, and outdoor 
activities (e.g., with seouts). Un- 
fortunately, exercise increases hunger, 
and exercise alone is not likely to be 
sufficient. As Gilbert (1948) put it 


**Most people think that, should 
it come, 
They can reduce a bulging tum 
To measures fair 
By taking air 


And exercise in plenty.’’ 


It is interesting to note that Nichol- 
son (1946) found that psychotherapy 
in 38 obese patients (mainly adults) 
without caleulated diets was more suec- 
cessful than ealeulated diets with the 
use of amphetamine and thyroid ex- 
tract. 

Drugs.—In my experience, the ad- 
ministration of drugs is not often 
necessary. Their chief use is for the 
child with excessive hunger, for no diet 
is likely to be adhered to if it leaves 
Ocea- 
sionally, amphetamine, beginning with 


the ehild constantly hungry. 


a dose of 5 mg. before the three prin- 
It would 
obviously not be used in children with- 


cipal meals, is of value. 


out polyphagia. 

The sympathomimetie drug, phen- 
metrazine, which is thought to act on 
the hypothalamus, may be of value in 
reducing appetite in some. 
ence of this drug is limited. 


My experi- 


There is no indication for the use of 
thyroid extract; it is irrational to give 
it, and it is undesirable because of its 
side actions. 

Methyleellulose wafers, which swell 
in contact with fluid, help some chil- 
dren with an excessive appetite. They 
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are taken with a glass of water 20 
minutes before a meal. This approach 
seems a rational one. 


PROGNOSIS 


Although innumerable articles have 
been written about the causation and 
treatment of obesity, we know little 
about the natural history. We know 
that in adults obesity shortens life. 
In lower animals overnutrition during 
growth leads to early maturity and to 
a shortened life span (Sinelair, 1953). 
It is associated with osteoarthritis, 
cardiovascular and renal _ diseases, 
hypertension, toxemia of pregnancy, 
hernia, varicose veins, fractures and 
accidents, decreased vital capacity, 
cirrhosis of the liver, gall-bladder dis- 
eases, and diabetes. But the nature of 
the association is not obvious. These 
conditions are not necessarily due to 
obesity, and though obesity causes a 


variety of secondary metabolic changes, 
one cannot guarantee that if obesity 
is suecessfully treated these conditions 
will not oceur with greater frequency 
than they do in those who have never 


been obese. I know of no study which 
gives such evidence. 

Mossberg (1948) found that the 
family history was an important factor 
in the assessment of prognosis. Obesity 
in infants subsides spontaneously by 
the age of 2 or 3 years in most, though 
it recurs in many as puberty ap- 
proaches, especially if there is a family 
history of obesity; and while for the 
most part this disappears again in 
adolescence, it is much less likely to do 
so if one or more other members of the 
family are affected. The prognosis in 
this respect is worse for girls. The 
more obese the child, the less likely 
is it that the obesity will disappear 
with adolescence. 


‘ Brosin, H. W.: 
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Several have claimed records for 
obesity. Daniel Lambert of Leicester 
weighed 52 stones 11 pounds (739 
pounds) when he died at 39 (Brit. 
M. J., 1949). 
however, are held by Americans. Ruth 
Pontico of Tampa, Florida, weighed 
58 stones (812 pounds) with a height 
of 5 feet, 5 inches; she weighed 16 
pounds at birth. Her mother weighed 
51 stones (714 pounds) with a height 
of 6 feet. Miles Darden of Tennessee 
weighed 72 stones 13 pounds (1,021 


Most of the reeords, 


pounds). 


I wish to thank Dr. G. R. Hervey for 
reading and criticizing this proof. 
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Comments on Current Literature 


ENVIRONMENTAL PENICILLIN AND PENICILLIN-RESISTANT 
STAPHYLOCOCCUS AUREUS 


ORLD-WIDE reports are in 
agreement that within the last 
deeade the incidence of penicillin-re- 
sistant strains of Staphylococcus 
aureus recovered from hospital pa- 
tients has increased from a small pro- 
portion of the strains studied shortiv 
after the introduction of penicillin to 
50 to 90 per cent resistant strains iso- 
lated from hospital patients at the 
present time. This fact is re-empha- 
sized in a timely study by Gould’ of 
the University of Edinburgh which is 
reported in Lancet, issue of March 8, 
1958: “Environmental Penicillin and 
Penicillin-Resistant Staphylococcus 
Aureus.” Surveying the literature 
from about 1942 Gould noted that 
these resistant strains have been most 
prevalent among hospital inpatients, 
with smaller numbers isolated from 
hospital outpatients, and from the gen- 
eral population in the same geographic 
area, but that such resistant strains 
“are rare in communities where peni- 
cillin has not been administered.” This 
revealing observation suggested the 
possible significance of a gradually in- 
creasing amount of penicillin present 
in the environment over the vears since 
the introduction of this antibiotic. 
Spink and his associates? were 
among the first to point out that all 
naturally occurring strains of staphy- 
locoeeci which are penicillin resistant 
have the capacity to produce penicilli- 
nase, by virtue of which they are able 
to thrive in the presence of penicillin. 
Detailed bacteriologie studies carried 
out jointly by bacteriologists and genet- 
icists showed that in the early period 
following the introduction of peni- 


cillin, some strains of penicillin-sensi- 
tive Staphylococcus aureus carried 
among their number a few penicilli- 
nase-producing variants, thought to 
have arisen either by genetie muta- 
tion, or possibly by selective adapta- 
tion. Gould believes that such strains, 
few in number in the beginning, would 
be favored in their growth and further 
spread by the gradually increasing 
presence of penicillin in the environ- 
ment. The first resistant strains of 
Staphylococcus aureus which were ob- 
served in patients under treatment 
with penicillin were accounted for on 
the basis that resistant mutants had 
emerged by the process of selection; 
and the subsequent increase in the in- 
cidence of penicillin-resistant strains 
in hospital patients, or other persons 
receiving penicillin, was explained on 
the basis of frequent or long-term 
treatment with this antibiotic, which 
prevented the survival of any except 
resistant forms. While this explana- 
tion seemed logical and plausible, it 
did not take into consideration the 
fact that penicillin-resistant strains of 
Staphylococcus aureus were known, 
even then, to be on the increase among 
hospital personnel who were not re- 
ceiving any antibiotic. This increase 
in resistant forms was considered a 
consequence to be expected, and a free 
interchange of organisms was postu- 
lated between treated patients and 
hospital personnel. According to 
Gould, such a postulation presupposes 
that the penicillin-resistant organism 
has the capacity to replace the natu- 
rally oceurring penicillin-sensitive 
strains, and, to his mind, there has 
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not been satisfactory evidence that this 
replacement actually occurs. Likewise, 
if mutant forms were to emerge in 
each patient under treatment, “a much 
greater variety of phage-types of peni- 
cillin-resistant staphylococcus would 
be expected to oceur in_ hospitals, 
whereas it is usual for only a few 
strains to be present in each hospi- 
tal.”"»* Gould and his associates ob- 
served also that patients infected with 
penicillin-sensitive strains before treat- 
ment do not yield the same type of 
penicillin-resistant strains following 
treatment with penicillin, as might be 
expected. In fact, most of the eases 
investigated in this respect have been 
shown to be yielding a different type 
of resistant organism after treatment 
with penicillin. In attempting to 
evaluate these observations, Gould sug- 
gests that another explanation offers 
possibilities. Rapid colonization of 


sarriers in a hospital might be related 
to the increase in penicillin in the en- 
vironment, these persons receiving “in 
their noses enough penicillin inhaled 


with air and dust and transferred 
from their hands and fingers to main- 
tain a nasal concentration of penicillin 
inhibitory to sensitive staphylococci. 
This would be important beeause the 
anterior nares are the primary site of 
colonisation in the earrier, and the 
staphylococci are disseminated from 
the nose to other parts of the body of 
the earrier and to his clothes, to the 
air and dust, to fomites, and to other 
persons.”' Opportunity for testing 
this hypothesis concerning the import- 
ance of antibioties in the environment 
was afforded to Gould at a “hospital 
for free penicillin,” and at a factory 
handling penicillin where penicillin- 
resistant staphylococci had been found 
to predominate among workers. The 
strains obtained from factory per- 
sonnel resembled those commonly 
found in hospitals, both in their re- 
sistance to penicillin, due to penieilli- 
nase production, and in the limited 
number of types present. The major- 
ity of the strains proved to be of group 
III types, quite distinct from those 
isolated from carriers among the gen- 


eral nonhospital population. The fae- 
tory handled penicillin from bulk sup- 
plies, and dispensed it in various forms 
—crystalline, procaine, oily prepara- 
tions, and incorporated into creams. 
Other antibacterial agents also are 
handled by this factory. The hospital 
examined was a large general institu- 
tion, the staff of which included some 
900 doctors and nurses. Permanent 
nasal carriers comprised 53 per cent 
of the staff, and the proportion of these 
earriers harboring penicillin-resistant 
strains exceeded 90 per cent. 
Penicillin was recovered on specially 
prepared indicator plates: Petri 
dishes east with agar sown uniformly 
with a penicillin-sensitive microorgan- 
ism, usually a staphylococcus suscepti- 
ble to as little as 0.02 ng of penicillin 
per milliliter, zones and degree of in- 
hibition being determined carefully 
by comparison and ealeulation. The 
penicillin content of the air was meas- 
ured by direct exposure of indicator 
plates to settling particles, and also 
by means of an impinger-sampler in- 
strument, taking 25 eu. ft. of air per 
minute (modified DuBuy-Crisp appa- 
ratus). The presence of penicillin on 
fomites was approximated by swab 
sampling; fingers and hands were 
tested for contamination by impression 
on indicator plates. The anterior nares 
were sampled most successfully for the 
presence of penicillin by swabbing with 
a water-lanolin cream, detected by 
transfer of swabs to filter dises and 
then to indicator plates. In addition 


.to regular culture methods, milk-agar 


culture plates were a useful adjunct 
in the detection of carriers. The 
strains isolated were tested for peni- 
cillin sensitivity, for the production of 
coagulase and of penicillinase, the co- 
agulase-positive strains being checked 
against a standard set of bacterio- 
phages. The results of air sampling 
in the hospital showed the presence 
of penicillin in varying amounts in 
the air and in the dust of all sites 
tested. The smallest concentration was 
found in the doctors’ side-rooms, where 
penicillin presumably was never 
handled. Larger concentrations were 
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present in open medical and surgical 
wards, as well as in the nearby corri- 
dors. The air of the dispensary 
showed a high antibiotic activity, espe- 
cially in areas near to rooms where 
antibiotics were dispensed. The high- 
est penicillin activity was recorded in 
one area of the outpatient department 
where penicillin was the only antibiotic 
being dispensed at that time. During 
the test period as little antibiotic as 
possible of any sort was dispensed in 
all areas. The nasal-carrier rate for 
penicillin-resistant staphylococci was 
high among the outpatient personnel, 
exceeding 60 per cent of all attending 
doctors and nurses. 


In the factory, personnel were tested 
in three groups: those working in 
contact with penicillin; those working 
in the factory, but not in direet con- 
tact with penicillin; and the adminis- 
trative staff working in a _ separate 
building, and not coming into continu- 
ous contact with the factory areas. A 
fourth group tested comprised persons 
in the community who had no known 
contact with the factory or its per- 
sonnel. The nasal-carrier strains of 
penicillin-resistant staphylococci from 
factory personnel resemble closely 
those obtained from hospital personnel, 
in contrast to the rare occurrence of 
these resistant forms in the general 
population. It is of some significance 
that no penicillin-sensitive strains were 
isolated from any member of the fac- 
tory employee group, nor from any 
site in the factory. In the general 
population of the community, peni- 
cillin-sensitive strains were common. 
Penicillin was detected readily on the 
fingers and in the nares of those em- 
ployed in the penicillin filling and 
packaging rooms. Penicillin was re- 
covered in appreciable amounts from 
the air and dust at various factory 
sites, not only in the main building 
where the antibiotic was dispensed or 
handled, but in some unexpected areas; 
small amounts were recovered in areas 
where other drugs were being handled, 
and traces were detected in the air 
of the separate administration build- 


ing. 
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In order to verify the observation 
that the air and dust of a room can 
be impregnated with an antibiotic in 
the course of handling and dispensing 
to patients, experimental contamina- 
tion of a series of penicillin-free labo- 
ratory rooms was attempted, endeavor- 
ing to create a situation similar to that 
in a hospital ward or outpatient elinie. 
Hard surfaces were contaminated “by 
spilling, dropping, and squirting peni- 
cillin solution (sodium benzyl pen- 
icillin) and suspensions (procaine 
penicillin) in concentrations caleulated 
to simulate those that would be used 
during the preparation and giving of 
penicillin injections and the washing 
out of the penicillin-contaminated syr- 
inges.”" Repeated observations had 
indicated that about 0.2 ml. of peni- 
cillin solution, equivalent to 60,000 
to 120,000 units, remains in the syringe 
after the average injection, an amount 
that would be diluted in varying de- 
gree by cleaning the syringe. Distri- 
bution of the antibiotie in these labora- 
tory rooms proved comparable to that 
observed in the hospital. Mechanical 
disturbance of the air and dust in the 
laboratories produced recirculation of 
penicillin-contaminated particles, so 
that recovery of penicillin was possible 
over a longer period of time. As was 
the case in the hospital and the fac- 
tory, penicillin was recovered in the 
highest concentration in the experi- 
mental rooms near to where it was 
“dispensed.” 


In summarizing his observations, 
Gould expresses the belief that in the 
hospital wards and outpatient depart- 
ments, the chief source of penicillin 
contamination comes from the han- 
dling of penicillin-containing vials and 
syringes: leakage from the vial dur- 
ing puncture, clearing of air bubbles 
from syringes and needles, spraying 
when rinsing syringe, ete. Other 
sources are less obvious, such as in- 
sufflation of wounds, use of topical 
preparations, or even the accidental 
spilling of urine specimens from pa- 
tients treated with penicillin. Air may 
be contaminated directly by droplet 
nuclei in the process of drying, or by 
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the raising of contaminated dust. 
Among hospital personnel the noses 
of Staphylococcus aureus carriers are 
contaminated readily by inhalation, by 
transfer of penicillin from hands and 
fingers, providing a concentration of 
penicillin adequate to inhibit sensitive 
strains, and leave “the nares free for 
colonisation with  penicillin-resistant 
strains.” The environment of the fae- 
tory handling penicillin was similar 
to that of a large general hospital in 
this respect. Gould concludes that 
“environmental penicillin is an impor- 
tant factor in the colonisation of hospi 
tal nasal carriers with penicillin-resis- 
tant Staphylococcus aureus and in 
cross-infection of persons reeeiving 01 
not receiving therapeutic antibiotic.” 
Ile states that every possible re- 
striction in the use of penicillin, and 
“avoidance of contamination of the 
environment, might therefore be ex- 
pected to reduee colonisation of 
carriers with penicillin-resistant 
strains—reduce the spread to patients, 


with a consequent deerease in the num- 


ber of infections with penicillin-resis- 
tant organisms.” 


RusseEu. J. BLATTNER 
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News and Notes 


At the 68th Annual Meeting of the 
American Pediatric Society held at Atlantic 
City, N. J., May 8 and 9, 1958, the following 
oflicers were elected for 1958: 


President: Dr. Joseph Stokes, Jr. 
Vice-President: Dr. William L. Bradford 
Secretary-Treasurer: Dr. Aims C. McGuinness 
Recorder-Editor: Dr. Robert J. MeKay 
Member of the Council: 
Fora 7-year term: Dr. William M. Wallace 
The following were selected to active mem 
bership: 
Dr. Lewis A. Barness, Philadelphia, Pa. 
Df. Merl J. Carson, Los Angeles, Calif. 
Dr. Barton Childs, Baltimore, Md. 
Dr. E. Perry Crump, Nashville, Tenn. 
. Harriet M. Felton, Galveston, Texas 
Dr. C. Henry Kempe, Denver, Colo. 
Dr. Saul Krugman, New York, N. Y. 
Dr. Jack Meteoff, Chicago, Il. 
Dr, Samuel Spector, Cleveland, Ohio 
Dr. Harry A. Waisman, Madison, Wis. 
Dr. Reginald A. Wilson, Vancouver, B. C. 


The Council selected Dr. Daniel C. Darrow 
as the 1959 Howland Medalist. 


At the Spring meeting of the Society 
for Pediatric Research held in Atlantic 
City, New Jersey, May 6 and 7, 1958, the 
following officers were elected: 

President: Dr. Sydney 8. Gellis, Boston 
Vice-President: Dr. Margaret Smith, New 

York 
Seeretary-Treasurer: Dr. Clark West, Cincin- 

nati 
To Council: Dr. Irving Schulman, New York 

Dr. Alfred Bongiovanni, Philadelphia 


The following were elected to membership: 


Franklin C. Behrle, Kansas 
Robert Brent, Jefferson 
Audrey K. Brown, Wayne 
James J. Chisolm, Jr., Hopkins 


Henry G. Cramblett, Towa 

Murray Davidson, Cornell 

Murdina M. Desmond, Baylor 

Angelo M. DiGeorge, Temple 

Frank T. Falkner, Louisville 

Angella D. Ferguson, Howard 

Richard E. Fowler, Louisiana 

Sidney Friedman, Pennsylvania 

A. Leonard Luhby, New York Medical Col- 
lege 

Leroy W. Matthews, Western Reserve 

Charles V. Pryles, Boston 

Abraham M. Rudolph, Harvard 

Sydney Segal, British Columbia 

Phillip Sturgeon, Southern California 

Robert L. Vernier, Minnesota 

William Zinkham, Hopkins 


The following pediatricians were certi- 
fied by The American Board of Pediatrics, 
Inc., in Pediatric Allergy, following an ex- 
amination held in New York, New York, on 
April 20, 1958. 

Dr. George Shepard Berg, 1451 N. Bayshore 
Dr., Miami 32, Fla. 

Dr. Maurice M. Hillman, 31 Howe St., New 
Haven, Conn. 

Dr. Marilyn Frances Smelzer, 4200 E. Ninth 
Ave., Denver 20, Colo. 

Dr. Victor L. Szanton, 259 Main St., Ansonia, 
Conn. 


The Fifteenth Annual Béla Schick Lec- 
ture was delivered in New York City on 
April 7 by Dr. Alex J. Steigman, Head, 
Department of Pediatrics, University of 
Louisville, on the subject, “Poliomyelitic 
Properties of Some Nonpolio Viruses: The 
Multiple Etiology of Heine-Medin Disease.” 


The Second Oklahoma Colloquy on Ad- 
vances in Medicine will be held on Nov. 12, 
13, 14, and 15, 1958, It will be devoted 
to Arthritis and Related Disorders and is 
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under the joint sponsorship of the Depart 
ment of Medicine, University of Oklahoma, 
the Division of Postgraduate Education, 
Geigy Pharmaceuticals, Wyeth Laboratories, 
The Upjohn Company, Pfizer Laboratories, 
and Schering Corporation. 

Twelve nationally prominent investigators 
in their field will participate and present the 
results of original work from their labora- 


tories. Among the guest speakers will be: 


Alfred Jay Bollet, M.D., Assistant Profes- 
sor of Medicine, Wayne University Col 
lege of Medicine, Detroit, Mich. 

R. H. Follis, Jr.. M.D., Armed Forces 
Institute of Pathology, Walter Reed 
Army Medical Center, Washington, 
D. C. 

Robert A. 
Memorial 


Good, M.D., American Legion 

Heart Research Professor of 

Pediatries, University of Minnesota, 
Minneapolis, Minn. 

Alexander B. Gutman, M.D., Director, De- 
partment of Medicine, The Mount Sinai 
Hospital, New York, N. Y. 

Ralph Heimer, Ph.D., Department of Rheu 
matology, Hospital for Special Surgery, 
New York, N. Y. 

C, H. Slocumb, M.D., Mayo Clinic, Roches 
ter, Minn. 


John H. Talbott, M.D., Professor of Medi- 
cine, University of Buffalo School of 
Medicine, Buffalo, N. Y. 

Morris Ziff, M.D., Associate Professor of 
Medicine, New York University College 
of Medicine, New York, N. Y. 

On November 15 the University of Okla- 
homa football team will play the University 
of Missouri at Registrants may 
apply for tickets by writing the Athletic 
Ticket Office, University of Oklahoma, Nor- 
man, Okla. 


Norman, 


Further information may be obtained by 
writing to the Division of Postgraduate Edu- 
cation, University of Oklahoma School of 
Medicine, Oklahoma City, Okla. 


The American Physicians Fellowship, 
Inc. for the Israel Medical Association is 
sponsoring an all-inclusive tour to Israel 
for the 4th World Medical Assembly of the 
Israel Medical Association, to be held in 
Tel Aviv, Haifa, Jerusalem, August 12-24, 
1958. Tour group will depart from New 
York via El Al Israel Airlines on August 
9, and will leave Israel on August 24. For 
further details, contact the National oftice 
at 1330 Beacon Street, Brookline 46, Mass. 





Clinical and Immunologic Aspects of Fun- 
gous Diseases. J. Walter Wilson, M.D., 
Springfield, Ill., 1957, Charles C Thomas, 


302 pages. Price $6.75. 


This treatise appears to be a philosophic 
approach to the elucidation of complicated 
scientific phenomena. For an understanding 
of the immunologic aspects of the mycoses, 
the author keeps referring to the disease 
eoccidioidomycosis with which, apparently, 
he is most familiar, being a Californian. 
The constant use of this disease as the 
base line or reference point makes for a 
By such 
action, the that the 
mechanism of immunity is the same for all 
Much of the 
theoretical or conjectural and is so 
sented as to invite further work to prove 
or disprove the statements. 


great deal of needless repetition. 


author assumes 


the mycoses. discussion is 


pre- 


The text of the book is devoid of photo- 
graphs, and which 
make the material for one not too familiar 


charts, tables, would 


with the subject more difficult to under- 
stand and to visualize. There are several 
misspellings throughout the text 
likely should not be attributed to 
The ‘*de 


is spelled ‘‘de Buermann.’’ 


which 
most 

Beurmann’’ 
On page 211, 
one wonders if the author is demonstrat- 
ing his well-known wit and actually created 
the word ‘‘itchyosis’’ or that it is simply 
a misspelling and meant to be ‘‘ichthyosis.’’ 
There are several statements throughout the 
text with which the author would find much 
disagreement. One statement on page 207 
should not remain unchallenged, notably 
that ‘‘animals cannot become affected with 
this organism,’’ the organism in question 
being Microsporum audouini. It is unfortu- 


the author. name 
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nate that this book appeared just a little 
too soon, since the author, through the 
use of a relatively new antifungal drug 
now available, might have a different point 
of view toward the treatment of some of 
the mycoses discussed. 

Whether one agrees or disagrees with 
the stated concepts of immunology in fun- 
gus diseases, the text still makes for good 
reading because of the author’s ability to 
use advantageously the written word, espe- 
cially the coining of interesting phrases. 


Die Pflege des gesunden und des kranken 
Kindes (The Care of the Well and the 
Sick Child). Werner Catel, M.D., Kiel, 
Germany, Georg Thieme, Stuttgart, Inter- 
continental Medical Book Corp., New 
York 16, N. Y. Price $10.00. 


It is primarily to nurses that the author 
of this textbook addresses himself. This 
is a very comprehensive and complete book 
on all aspeets of care for the well as much 
as for the sick infant and child. 

The first chapters of the book are con- 
cerned with anatomy, physiology, and pa- 
thology. Descriptions of physiological 
functions and references to pathological 
and clinical implications are used to enliven 
the usually dry subject of anatomy. The 
second part of the book deals with the nor- 
mal course of pregnancy, delivery, 
puerperium, and is followed by an excel- 
lent chapter on the normal development, 
eare, and nutrition of the small child, the 
school child, and the premature child. Par- 


and 


ticularly well done are the author’s comments 
about the importance of play for the nor 
mal development of the child. His ideas on 
discipline and regularity of daily life differ 
quite markedly from American ideas on this 
subject. 

The last half of the book describes 
diseases of children. Its seope is limited 
to information and details of value to a 
nurse. Particular emphasis is placed on 
the necessity of fundamental knowledge, 
which should enable the nurse to observe 
the pertinent symptoms at the time of ill- 
ness. Ineluded, also, is a detailed chapter 
on surgical nursing as well as a descrip- 
tion of all procedures applied in the care 
of children. The book ends with a chapter 
on milk kitchen, diet kitchen, and dis- 
infection. There are numerous excellent 
illustrations. 
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It is shown that a dedicated nurse is 
needed in providing care for the child even 
more so than for the adult. Love and 
feeling for children as well as schooling 
and knowledge are necessary to enable the 
nurse to be an ideal helper to the parents 
and the physician. 

E. M. P. 


M. F. 
Porter 


Anthropology and Human Nature. 
Ashley Montagu, Boston, 1957, 
Sargent, 392 pages. Price $6. 


This book represents republication of 
revisions of nine groups of essays previ- 
ously published separately; in the author's 
words, ‘‘a precipitate of some two hundred 
similar essays.’’ The unity of the collec- 
tion leaves something to be desired, but 
at least repetition is largely avoided by 
skillful arrangement. 

In many of the sections, and particu- 
larly the first ones in the book, there is a 
strong current of teleology that is regret- 
table. There are also places where dubious 
explanations are entertained. On the whole, 
however, deficiencies are minor, One can 
only applaud the author’s assault on the 
concept of the inborn sinfulness of man. 
In the section on 
course between anthropological and_ socio- 
logical facts. ‘‘Whether the 
the skull close at one age in one ‘race’ 
at another in a second, has no relevance 
whatever for any discussion of human 
rights. . . . No two individuals are ever 
alike, and all individuals may be presumed 
to be at birth biologically unequal in their 
potentialities for development, but socially 
equal in their right to enjoy all the oppor- 
tunities for individual development to 
which they are entitled in their common 
humanity. ’’ 

The physician will find -sections on 
psychosomatic medicine, sexual develop- 
ment and sex beliefs, and psychobiological 
development, a repository of interestingly 
bizarre data. 

In the section on ‘‘Crime and the An- 
thropologist,’’ Hooton’s concepts of biologi- 
eal inferiority are challenged and perhaps 
hypothetically demolished. 

On the whole, the book is interesting 
and succeeds in increasing the reader’s 
understanding of the nature of man. 


race, he steers a clear 


sutures of 
and 


d. H. P. 





Editor’s 


Column 


JOURNAL EDUCATIONAL LECTURESHIPS FOR 1958 


S PREVIOUSLY announeed, Dr. 
Niilo Hallman of Helsinki, Fin- 
Professor of Pediatries at the 
Helsinki, be the 
Foreign Lecturer. 

He will spend the week of October 
5 at the Children’s Medical Center in 
Boston; October 12 at the Department 
of Pediatries of Marquette University 
Medical School in Milwaukee; October 
26 at the University California 
Hospitals in San Francisco; and No- 
vember 2 at the Department of Pedi- 
atries of the University of Texas in 
Dallas. He will be a of the 
American Academy of at 
its meeting in Chicago the week of 
October 19. 

The 


Lectureships, and the Lecturers are 


land, 


University of will 


of 


guest 


Pediatries 


Clinies selected for Domestic 


listed here. 


Children’s Hospital, Washington, 
D, C—Dr. E. L. Pratt. 
University of Kansas, Kansas City, 
Kans.—Dr, Paul Harper. 
University of Colorado, 
Colo.—Dr. Milton J. C. Senn. 
University of Washington, Seattle, 
Wash.—Dr. Irvine MeQuarrie. 
University of Manitoba, Winnipeg, 
Canada—Dr. Horace Hodes. 


Denver, 


The week for the Domestie Lecture- 
ship is to be arranged between the 
Hiead of the Pediatrie Department and 
the Lecturer. 

The Foundation regrets that it was 
able to meet only one-fourth of the 
requests for Dr. Hallman and Domestic 
Lecturers. A different group of elinies 
will be selected for Lectureships in 
1959. 





